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PREFACE. 


II— 

In  consequence  of  a more  perfect  acquaintance  with  the 
nature  of  soils,  and  with  the  operation  of  the  various  sub- 
stances that  are  made  use  of  in  the  business  of  cultivation, 
as  well  as  from  additional  experiments  and  more  close  ap- 
plications of  the  principles  of  other  sciences,  numerous 
alterations  and  improvements  have  been  introduced  in  the 
different  branches  of  the  art  of  husbandry,  and  a great 
variety  of  new  facts,  opinions,  and  conclusions  have  been 
brought  to  the  attention  of  the  agricultor.  These  im- 
provements have,  however,  been  hitherto  of  little  use, 

g 

from  their  being  scattered  and  dispersed  through  innu- 
merable volumes,  without  method  or  arrangement  to  render 
their  connection,  or  dependence,  clear  and  intelligible; 

It  has  been  the  object  of  the  .present  work  not  merely 
to  reduce  such  detached  facts  into  better  order,  but  at  the 
same  time  to  bring  the  practical  details  and  conclusions  into 
a more  intimate  connexion  with  the  principles  on  w'hich 
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they  depend;  and  in  this  way  afford  a more  connected  and 
systematic  view  of  the  various  particulars  that  interest  the 
cultivators  of  the  ground;  whether  in  the  nature  of  imple- 
ments, the  oeconomy  and  convenience  of  buildings  and 
roads,  or  in  the  raising  of  different  kinds  of  field  crops, 
the  cutting  and  feeding  down  meadow  and  pasture  lands, 
and  the  management  of  various  sorts  of  live  stock.  By 
such  means,  it  is  hoped,  the  knowledge  of  the  principles 
of  agricultural  science  may  be  more  readily  acquired  and 
extended,  and  the  utility  and  importance  of  different  prac- 
tices and  discoveries  be  more  fully  appreciated  and  under- 
stood. 

The  undertaking  has  been  attended  with  considerable 
difficulty,  in  many  instances,  from  the  insufficiency  and 
incompleteness  of  experiments  and  the  involved  state  of  the 
facts,  which  may  afford  some  apology  for  the  imperfections 
that  may  be  discovered  in  the  execution  ; but  the  author  has 
in  all  cases  endeavoured  to  rest  the  processes  and  methods 
of  management  which  he  has  had  occasion  to  recommend, 
on  those  practical  foundations  which  in  his  judgment  ap- 
peared the  most  certain  and  correct.  How  far  he  may  have 
succeeded  in  performing  the  work  in  an  useful  manner,  he 
leaves  to  the  candour  of  those  who  are  best  acquainted  with 
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the  difficulties  that  stand  in  the  way  of  such  an  attempt.  His 
pretensions  are  founded  on  the  experience  which  he  has 
obtained  from  having  practised  the  Art  on  an  extensive 
scale,  and  from  the  opportunities  which  he  has  had  of  ex- 
amining it  in  different  parts  of  his  own  and  other  countries. 

In  bringing  together  the  widely  scattered  materials,  he 
has  been  particularly  careful  to  have  recourse  to  the  best 
and  most  approved  works  of  the  practical  kind,  of  some  of 
which  he  has  had  occasion  to  make  considerable  use.  This 
has  been  particularly  the  case  in  elucidating  the  principles 
and  practice  of  draining  land;^  the  methods  discovered  and 
recommended  by  Mr.  Elkingtox,  and  described  with  much 
accuracy  and  correctness  by  Mr.  Johnstone,,  having  been 
freely  employed,  as  well  as  many  of  the  plans  which  illus- 
trate them.  To  Mr.  Beatson  and  Mr.  Crocker  he  is 
likewise  under  similar  obligation  for  various  useful  observa- 
tions on  the  nature  of  farm  buildings  and  cottages,  as  well 
as  in  the  construction  of  roads.  The  valuable  writings  of 
Mr.  Young  and  Mr.  Marshal,  and  those  of  many  others, 
have  afforded  him  facts  and  details  of  the  practical  kind 
where  his  own  experience  was  insufficient  or  incomplete. 

For  accurate  drawings  of  the  natural  British  grasses 
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he  is  indebted  to  Mr.  Salisbury,  the  able  successor  to 
Mr.  Curtis  at  the  Botanic  Garden,  Brompton.  For  cor- 
rect drawings  of  several  breeds  of  cattle  and  sheep,  ’ he  is 
obliged  to  Mr.  Garrard  and  Mr.  Scott.  And  the  diffe- 
rent laws  and  regulations  which  relate  to  agriculture  have 
been  carefully  selected  and  digested  into  order,  by  Mr. 
Thomas  Walter  Williams,  an  able  and  intelligent  bar- 
rister. 

From  the  great  attention  that  has  been  bestowed  in  cor- 
recting and  improving  the  figures  in  the  plates  of  imple- 
ments and  agricultural  machinery,  it  is  hoped  they  will 
be  found  well  adapted  to  the  views  of  the  practical  farmer, 
and  will  bring  him  more  fully  acquainted  with  the  im- 
proved means  of  cultivation. 

In  regard  to  arrangement,  the  Author  has  pursued  that 
which  seemed  to  proceed  from  the  nature  of  the  subject, 
without  any  regard  to  what  has  been  done  by  others ; liis 
great  object  being  to  present  to  the  agricultor,  in  as  narrow 
a compass  as  possible,  axomplete  and  connected  system  of 
husbandry. 
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Agriculture,  though  it  has  probably  made  a greater  progrefs  in  this  than 
moft  other  countries,  is  ftill  far  from  having  attained  that  degree  of  perfection 
which  might  have  been  expeCted,  and  of  which  it  is  capable  : — much  remains  to 
be  effected  in  almott  every  branch.  If  the  date  of  the  art  be  examined  with 
attention,  it  will  be  found  that  though  in  particular  dittriCts  and  fituations  its 
principles  and  operations  may  have  been  well  underftood,  and  the  lands  of  courfe 
have  been  conducted  under  an  improved  date  of  cultivation;  yet,  that  on  the 
whole,  but  a very  fmall  portion  of  the  cultivated  part  of  the  idand  has  even  at  this 
advanced  period  been  brought  under  a judicious  and  well-conduCled  f}>dem  of 
hudjandry.  Immenfe  traCts  of  land  of  the  more  rich  and  fertile  kinds  may  dill  be 
met  with  in  different  parts  of  the  kingdom  that  are  managed  in  very  imperfeCt  and 
difadvantageous  methods  of  farming.  It  has  been  dated  by  an  able  writer*  that 
Great  Britain  contains  dxty-feven  millions  of  acres;  feven  millions  of  which  are 
taken  up  by  houfes,  roads,  rivers,  lakes;  See.,  confequently  incapable  of  cultivation  ; 
and  that  of  the  remaining  fixty  millions,  only  dve  millions  are  employed  in  raifing 
grain,  and  twenty-dve  millions  in  padurage,  while  thirty  millions  are  either 
completely  in  a date  of  wade,  or  cultivated  under  a very  defective  tydem  of 
hufbandry.” 

But  it  is  not  merely  in  regard  to  the  cultivation  of  the  foil  that  the  advancement 
of  the  art  has  been  fo  dow  and  condned;  in  other  departments  or  branches  its  progrefs 
has  been  equally  limited.  In  the  management  of  meadow  and  padure-lands,  and 
the  improvement  of  the  breeds  of  different  kinds  of  domedic  animals,  except  ins 
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particular  inflances,  there  appears  to  have  been  a greater  degree  of  neglect  or 
inattention,  though  it  raufl:  be  allowed  that  regard  is  as  neceiTary  to  be  had  to 
thefe  as  to  that  of  arable  cultivation  ; the  connexion  between  them  being  fo  inti- 
mate, that  however  well  a fiirmer  may  be  acquainted  with  arable  pradtice, 
unlets  he  at  the  fame  time  poflefTes  the  proper  knowledge  of  improving  and 
keeping  his  grafs  lands  in  order,  and  of  breeding,  rearing,  and  feeding  animals, 
he  muft  manage  to  very  confiderablc  difadvantage.  Without  this  knowledge  it 
is  impoffible  for  him  to  diftinguifh  the  different  bieeds  of  animals,  or  know  that 
which  is  the  moil  fuitable  and  befl  adapted  to  the  nature,  fituation,  and  cireum- 
Haiices  of  his  farm, 'or  to  feed  them  in  the  mofb  proper  and  advantageous  methods. 

In  the  inflrumcntal  part  of  hufbandry,  though  much  has  been  lately  done,  much 
is  flill  to  be  accomplifhed  before  that  degree  of  oeconomy,  convenience,  and  utility 
is  attained  that  the  fubjedl  is  capable  of  admitting,  and  which  the  nature  of  the 
art  requires.  It  muft  however  be  allowed  that  valuable  additions  of  this  kind  are 
daily  introducing  themfclvcs. 

The  caufes  that  have  produced  this  flownefs  in  the  progrefs  of  an  art  which 
undoubtedly  claims  the  greateft  regard  and  encouragement  are  not  only  numerous 
but  extremely  different  in  their*  nature.  On  a near  inveftigation  of  the  fubjedl,  it 
will  probably  be  found  that  agriculture  has  however  been  Icfs  retarded  by  the 
incapacity  or  inattention  of  th’ofe  who  have  been  engaged  in  the  pradlical  part  of 
the  profelfton,  than  by  the  different  regulations  and  reftridlions  with  which  it  has 
been  fettered,  and  which  have  been  fuffered  to  continue  after  the  circumftances 
that  gave  them  birth  have  been  either  entirely  changed  or  undergone  very  mate- 
rial alterations.  It  is  not,  however,  on  this  account  to  be  concluded,  that  the 
advancement  of  hufbandry,  as  a fcience,  has  not  been  impeded  by  the  influence 
of  other  caufes  ; it  has  obvioufly  been  much  reftrained  at  all  times,  and  efpecially  ‘ 
in  the  more  early  periods  of  its  cultivation,  by  the  want  of  a clear  and  explicit 
knowledge  ofits  principles,  and  of  greater  precifion  and  correeftnefs  in  the  language 
made  ufeofin  their  explanation.  It  has  been  obferved  by  an  able  writer  that  while 
a want  of  due  precifion  and  diferimination  is  fuffered  to  cxift  in  the  definitions  and 
deferiptions  of  thofe  fubftances  which  conftitufe  the  bafis  of  agricultural  knowledge, 
it  is  utterly  impoffible  that  it  can  be  carried  to  any  degree  of  perfeftion  as  a fcience. 
It  is  from  this  ambiguity  and  incorredlnefs  in  the  language  of  the  art,  that  the  cul- 
-3 
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tlvators  oflancl  In  one  part  of  the  country  are  frequently  incapable  of  profiting  to  any 
extent  by  the  accounts  that  are  given  of  what  has  been  done  by  the  exertions  of  thofe 
in  another.  This  is  fufficiently  fliown  in  what  has  been  done  in  refpe61  to  the  nature 
of  foils;  agriculturifis  in  general  having  given  fuch  deferiptions  and  definitions 
of  them  as  coincided  with  the  notions  that  they  had  formed  concerning  their  nature 
in  their  own  particular  difiri6ts  or  fituations,  rather  than  fuch  as  marked  their 
particular  properties  and  compofitious®.  Knowledge  of  this  kind,  however  jull 
or  accurate  it  may  be  in  regard  to  the  foil  of  the  places  from  which  fuch  deferiptions 
are  drawn,  mufi,  he  contends,  be  very  impcrfe6l  in  refpe6l  to  others,  and  of 
courfe  be  incapable  of  any  general  application  or  utility.  For  it  muft  be  obvious 
to  every  one  who  is  in  the  lead  degree  converfant  with  the  bufinefs  of  cultivation, 
that  foils  do  not  only  differ  very  materially  in  the  nature  of  their  principal  ingre- 
dients, but  alfo  in  the  proportions  or  quantities  in  which  thefe  enter  into  fuch 
compofitions  as  are  denominated  foils.  Thus  the  mere  affertion  of  a foil  being 
clayey,  loamy,  gravelly.  See.,  conveys  little  information,  as  it  does  not  make  us  in 
the  lead  acquainted  with  either  the  properties  or  proportions  of  the  fubdances  from 
which  they  are  thus  denominated.  Befides,  it  is  known  to  every  farmer  that 
there  is  the  greated  difference  in  the  nature  of  clays  and  other  fubdances  which 
conflitute  the  bafis  of  foils  as  they  exid  in  the  date  of  earth  or  mould  ; the  clayqy  foil 
of  one  tra6t  of  country  being  extremely  fertile  and  productive,  while  that  of  another 
poflefl'es  the  highed  degree  ofderility  and  barrennefs.  There  are  likevvifo  very 
confiderable  differences  in  the  loamy  and  gravelly  foils  of  different  districts,  which 
are  by  no  means  didinguifhed  by  fuch  unqualified  terms  f.  For  this  reafon  it 
probably  is  that  experience  in  farming  has  had  a lefs  general  effedt  in  improving 
the  fcience  of  agriculture  than  may  have  been  fuppofed  ; and  it  is  perhaps  from  the 
fame  caufe  that  the  principal  improvements  in  the  profellion  have  been  confined 
to  particular  fituationStand  didridts,  from  which  they  have  extended  themfelves  by 
veiy  dow  and  gradual  means. 

The  difficulty  of  determining  the  connexion  of  effects  and  their  caufos,  and  the 
length  of  time  that  is  requifite  to  fully  afeertain  any  particular  fa6t  or  circumdance 
in  farming  are  alfo  caufes  that  have  conliderably  impeded  the  fcientific  progrefs 
of  agriculture.  After  much  labour,  time  and  expenfe  have  been  employed  in 
order  to  elucidate  and  afeertain  particular  fa6ls  of  this  kind,  it  not  unfrequently 
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happens  that  the  experimenters  are  incapable  ofaccomplillilng  their  objects,  or  draw 
fnch  conclufions  as  can  be  fafely  depended  upon  ; To  various  and  fo  involved  are  the 
circutnfiances  that  influence  the  refults  of  experimental  attempts  in  thisfcience. 
In  this  way,  however,  it  is  remarked,  a fort  of  experience  is  begotten  and  tranfmitted 
in  the  art  which  is  difficult  to  be  rejeded  ; but  which,  if  adopted,  mud  often  inevi- 
tably lead  to  error  and  difappointihent  in  the  pradice  of  the  farmer.  Betides,  this-, 
as  well  as  other  fciences,  has  l^cen  greatly  ernbarrafled  and  retarded  by  details  of 
imaginary  experiments  and  difeoveries,  which  are  very  apt  to  impofe  upon  the  minds 
of  thofe  who  are  not  very  well  informed  concerning  rural  affairs*. 

There  is  likewise,  it  is  added,  in  the  bufinefs  of  agriculture  much  confufion  in- 
troduced by  the  difficulty  which  even  the  bed  judges  frequently  find  in  making  their 
'decifions,  where  a number  of circumdances  and  caufes  are  combined,  concerning 
thofe  which  are  effential  and  neceffary  to  particular  operations  and  proceffes,  from 
fuch'  as  are  merely  accidental  and  of  little  import.  The  want  of  corredtnefs  too,  in 
reg’ard  to  the  abfjlute  expenfe  incurred  in  accomplifliing  various  operations  in  refpedl 
to  any  particular  objedf  of  hufbandry,  and  the  difficulty  in  many  indances  of  pre- 
ferving  the  products  of  different  trials  didindf,  have  had  a tendency  to  impede 
the  advancement  of  the  art  ; as  from  fuch  inaccuracy  the  farmer  is  frequently 
incapable  of  afeertaining,  with  any  degree  of  exactnefs,  either  the  fum  which 
he  has  expended  or  the  value  of  the  produce  which  he  has  obtained  ; confequently 
he  cannot  be  in  a fituation  to  edimate  the  advantages  of  fuch  operations  or  pre- 
cedes, from  which  the  profeffion  remains  where  it  was  before  the  commencement  of 
his  attempts.  The  want  of  accuracy  and  precifion  in  matters  of  this  kind  has  alfo 
led  to  the  introdu6Hon  of  an  extremely  pernicious  tydem  of  proceeding  in  different 
inftances,  which  is  that  of  making  concludons  by  a fort  of  guels-work.  Nothing 
can  how'ever  be  more  fallacious  than  this  mode  of  deciding  ; becaufe  a perfon  under 
fuch  circumdances  is  almod;  certain  to  be  induenced  by  fo«e  preconceived  opinion 
refpedling  the  particular  objedl  of  his  decidon  j*.  Fadls  colledled  and  afeertained  in 
this  way,  as  they  can  but  feldom  have  any  folid  bads,  mud  of  courfe  greatly 
retard  the  progrefs  of  agriculture.  The  concludons  that  are  drawn  by  means  of 
experiment  are  even  frequently  liable  to  objedtion,  and  hence  the  improvement 
of  the  profeffion  is  not  fo  much  promoted  by  'this  method  as  many  perfons  may 
fuppofe.  In  making  fuch  experiments  as  arc  to  elucidate  and  explain  the  fadta  in 
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this  fciencc  which  are  doiiblfiil  or  not  well  nndcrftood,  much  knowledge,  care, 
and  circumfpedilon  is  conftantly  neeefTary  on  the  part  of  the  experimenter,  to  guard 
againft  every  thing  that  may  in  the  lead  degree  influence  the  refult  : for  if  this 
point  be  not  carefully  attended  to,  very  different  conclufions  may  be  drawn  from 
the  fame  experiment.  The  farmer,  from  his  not  having  been  accuflomed  to  that 
accuracy  and  precifion  which  is  requifite  in  this  mode  of  inquiry,  is  often  but 
indifferently  prepared  to  avoid  errors,  which  may  be  produced  by  a variety  of 
nnfufpe6lcd  caufes,  which  confiderably  influence  the  refults  of  his  trials.  On 
this  account  the  induflions  that  are  drawn  from  the  experimental  attempts  of 
even  real  farmers  can  feldom  be  fo  fully  depended  upon  as  may  at  firfl;  fight  be 
fuppofed  ; where  due  care  and  attention  are  beftowed,  this  is,  however,  the  beft 
and  mofl  certain  means  of  increafing  our  knowledge,  and  extending  the  bounds 
of  the  art. 

The  want  of  a better  and  more  complete  knowledge  of  the  different  branches 
of  fcience  which  are  intimately  connedled  with  that  of  agriculture,  among  pradfical 
farmers,  has  not  been  lefs  prejudicial  to  the  improvement  of  hufbandry,  by  the 
incorredlnefs  and  inattention  which  it  may  have  caufed  in  the  afeertaining  of  par- 
ticular fadls  and  circumflances  in  the  profeflion  itfelf,  than  by  the  prejudice  and 
attachment  which  it  has  engendered  to  particular  cufloms,  pradlices  and  methods 
of  management.  The  minds  of  thofe  who  ought  to  have  been  the  moil  capable  of 
enlarging  the  bounds  of  agricultural  knowledge  have  frequently  by  this  means 
been  fettered,  and  kept  from  taking  any  new  or  particular  views  of  the  various 
objedts  and  operations  of  hufbandry.  And  this  is  perhaps  one  of  the  caufes  of 
farmers  having  proceeded  fo  much  in  the  fame  track  fince  the  commencement  of 
the  art. 

That  agriculture  is  capable  of  being  advanced  to  a confiderable  flate  of  improve- 
ment, by  a more  corredt  and  general  application  of  fuch  principles  and  reafonings 
as  are  borrowed  from  other  fciences  with  which  it  is  connefled,  is  extremely  pro- 
bable from  the  fuccefs  and  progrefs  that  has  been  made  by  the  little  that  has 
been  already  done  in  this  way,  as  well  as  from  what  may  have  been  obferved  to 
lake  place  in  confequence  of  fuch  application  in  other  arts. 

After  this  curfory  view  of  the  principal  caufes  which  appear  to  have  impeded  the 
advancement  of  agriculture  as  a feienee,  we  may  proceed  to  tho/e  that  operate 
againft  its  extenfion  and  improvement  as  a practical  art.  Impediments  of  this 
kind  are  however  lb  exceedingly  numerous  and  complicated,  that  it  is  not  intended 
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to  enter  into  any  full  or  elaborate  clitcnffions  refpeding  thesn  ; but  merely  to  bring 
them  to  the  notice  of  the  agricultor. 

It  is  eafy  to  perceive  that  a variety  of  ob(Iru6Iions  muft  have  been  thrown  in  the 
way  of  agricultural  improvement,  by  thofe  flow  and  imperceptible  changes  that  are 
continually  taking  place  in  the  fituafion  and  eircumftances  of  a country,  by  which 
laws,  regulations,  and  rctiriftion  that  were  once  proper  and  ufcful,  become  in  the 
courfe  of  time  highly  detrimental  and  improper.  From  this  caufe  it  is  that  the 
early  regulations  that  were  made  in  refpedl  to  the  management  of  lands  in  this 
ifland,  are  fo  badly  adapted  for  promoting  the  advantages  of  hufbandry  at  the 
prefent  period.  This  is  fully  exemplified  in  the  cafe  of  commons.  The  ground  in 
fuch  inflances  does  not  merely  lay  in  the  ftate  of  wafiie,  being  debarred  and  deprived 
of  undergoing  any  cultivation,  although  frequently  very  capable  of  admitting  of  it,, 
but  it  is  detrimental  by  preventing  improvements  in  the  adjoining  lands  from  being 
carried  on  in  the  moft  complete  manner  and  with  the  fullefl;  effed,  as  well  ashy  being 
expofed  to  injuries  of  the  moft  baneful  kind  by  the  cutting  away  and  removal  of  its 
furfacc,  the  finking  of  pits,  the  ftagnation  of  water,  as  well  as  a thoufand  other  prac- 
tices, while  the  nation  derives  not  the  fmalleft  advantage  from  it  in  return  for  fucb 
a fy  ftem  of  deterioration. 

But  it  is  not  only  in  this  point  of  view  that  commons  are  prejudicial  or  ufelefs  ; 
they  are  a kind  of  property  that  has  much  efted  in  injuring  the  morals  of  the  poorer 
claftes  of  inhabitants  who  claim  rights  on  them,  by  engendering  quarrels  and 
difputes,  and  relaxing  thofe  habits  of  induftry,  economy  and  exertion,  which  are  ef- 
/cntial  to  the  labourer  in  hulbandry,  by  holding  out  to  him  a fallacious  means  of 
fubfiftencc. 

There  is  alfo  a kind  of  commonable  property  which  in  fome  counties  appears,  from 
the  late  excellent  furveys  that  have  been  made,  to  be  nearly  one  half  of  their  whole 
arable  territory  ; in  which  each  individual  knows  indeed  the  limits  of  the  lands 
that  he  poflefles,  but  is  under  the  neceffity  of  fubmitting  to  certain  regulations  and 
reftridions  that  cuftom  has  eftabliftied,  however  abfurd  or  difadvantageous  they 
may  be  in  the  cultivation  and  management  of  them.  This  circumftance,  inftead  of 
exciting  the  farmer  to  induftry  and  improvement,  tends  very  materially  to  leflen 
his  exertions  and  introduce  flovenly  modes  of  pradice  highly  prejudicial  to  the 
interefts  of  agriculture.  Lands  conduded  under  fuch  a fyftem  of  management 
cannot  probably  be  made  to  produce  one  half  the  quantity  of  grain  or  other  fub- 
ftances,  which  they  might  be  made  to  do  under  improved  methodsof  cultivation. 
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That  great  inconvenience  and  much  difadvanlage,  in  a natural  as  well  as  individual 
point  of  view,  arifes  from  the  pofTeffion  of  lands  clogged  with  fuch  cudoms,  cannot 
be  doubted  ; but  perhaps  the  greateft  mifehief  is  the  refiraint  which  is  thus  impofect 
on  the  art  of  hufbandiy. 

The  tenures  of  land,  in  many  intlances,  are  not  lefs  injurious  to  the  advancement 
of  agriculture  than  the  circumftance  of  grounds  being  wade  or  in  a commonable 
ftate.  A large  j>art  of  the  land  of  this  country  is  held  under  lords  of-manors,  by 
a kind  of  copy-hold  or  cuftomary  tenure  which  fubje61.s  the  tenants  to  the  payments 
of  fines  on  the  deceafe  of  the  lords  or  tenants,  and  on  the  alienation  of  the  property, 
as  well  as  certain  annual  rents,  and  in  fome  places  even  to  the  performance  of 
various  difagreeable  fervices;  from  which  it  is  impollible  that  the  holders  of 
lands  under  fuch  refirided  conditions,  efpecially  where  the  lords  are  entitled  to 
fines  proportioned  to  the  improved  value  of  fuch  property,  can  be  difpofed  to  the 
expenditure  of  money,  or  the  ufing  of  much  exertion  in  order  to  bring  fuch  lands 
into  an  improved  fate  of  hufbandry.  It  has  been  jufily  obferved  that,  “one great 
obflacle  to  improvement,  arifes  from  a laudable  anxiety  in  the  cuftomary  tenants 
to  have  their  little  patrimony  defeend  to  their  children,  Thefc  fmall  pro- 
perties, loaded  with  fines,  heriots,  and  boondays,  joined  to  the  necefiary  ex- 
pente  of  bringing  up  and  educating  a numerous  family,  can  only  be  handed 
down  from  father  to  fon  by  the  utmofl;  thrift,  hard  labour,  and  penurious  living  ; 
and  every  little  faving  being  hoarded  up  for  the  payment  of  the  eventful , leaves 
nothing  for  the  expenfe  of  travelling  to  fee  improved  modes  of  culture;  to  gain  a 
knowledge  of  the  management  and  profits  of  different  breeds  of  fiock  ; and  to  be 
convinced  by  ocular  proofs,  that  their  own  fituations  are  capable  of  producing 
fimilar  advantages  : and  even  fliould  they  be  half  inclined  to  adopt  the  new  prac- 
tice, prudence  whifpers,  that  fhould  the  experiment  fail,  it  would  require  the 
faving  of  many  years  to  make  good  the  deficiency*.” 

Such  lands  too  as  are  held  under  corporations,  whether  they  be  civil  or  religious, 
as  they  do  not  afford  the  occupiers  of  them  that  kind  of  intereft  andfecurity  which 
becomes  the  fUmulus  of  exertion  and  improvement,  are  of  courfe  detrimental  to 
the  progrefs  of  the  profeffion.  In  lands  of  this  tenure  no  exchanges  for  the  pur- 
pofe  of  mutuol  accommodation  and  advantage  can  be  entered  into;  no  improvements 
in  the  way  of  cutting  canals  or  laying  out  roads  can  be  fafely  made  without  the 
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intervention  of  the  legiflatiire.  But  what  is  dill  more  hurtful,  leafes  of  very  fliort 
periods  can  only  be  granted  ; from  which  circumftance  fuch  lands  mull  conftantly 
remain  under  very  imperfedt  fyftems  of  management. 

Thepoffeffion  of  lands  under  deeds  of  entail  may  likewife  be  confidered  as  pre- 
judicial in  the  fame  w’ay ; as  in  fuch  cafes  no  inducement  is  held  out  for  the  expen- 
diture of  money,  and  the  confequent  improvement  of  fuch  property. 

But  obdacles  of  a more  general  and  powerful  nature  are  found  in  the  various 
indefinite  claims  that  are  made  on  lands.  The  payment  of  tythes  in  kind,  from  its 
operating  diredlly  as  a tax  on  the  capital  and  produdtive  labour  of  the  farmer  and 
land-proprietor,  as  well  as  from  its  being  vexatious  in  the  mode  of  its  colledtion,  is 
a meafure  that  impedes  the  improvement  of  the  art  of  hutbandry  in  a very  ferious 
degree.  In  the  cultivation  of  arable  farms,  efj^ccially  if  the  land  be  in  fuch  a con- 
dition as  to  require  the  expenditure  of  large  fums  of  money  in  the  purchafe  of 
manure,  and  confiderable  labour  and  exertion  in  other  refpedls  in  order  to  bring 
it  into  the  fiate  of  producing  abundant  crops,  its  effedts  are  experienced  in  the 
moft  injurious  and  opprefiive  manner.  The  efforts  of  the  hufbandman  in  this 
cafe  have  been  “ compared  to  thofe  of  a labourer,  who  fbould  make  confiderable 
exertions  during  the  hours  of  relaxation  throughout  the  day,  in  order  that  he 
might  obtain  n bit  of  fomething  hot  for  fupper;  and  when  he  was  jufl  preparing 
to  enjoy  his  hard-earned  morfel,  he  had  it  taken  away  from  him  by  a neighbour, 
who  flood  by  idle  all  day,  and  now  came,  by  means  of  a legal  authority  he  had 
obtained  as  a reward  for  fome  exertions  of  his  predeceflbrs,  w’hen  the  flate  of 
fociety  rendered  fuch  a mode  of  remuneration  the  eafiefl  of  any  that  could  then  be 
devifed,  to  feize  that  which  the  poor  man  gained  by  the  fweat  of  his  brow. 
Though  the  poor  man  is  forced  to  give  up  his  morfel  in  this  cafe,  it  is  impoffible 
for  him  to  yield  it  without  reludtance,  or  ever  after  to  view  his  neighbour  with  a 
favourable  eye.  It  provokes  an  inviduous  parallel  to  be  drawn  between  the  two 
parties,  which  eftranges  them  the  more  from  each  other.  The  confequcnce  is, 
that  although,  in  this  particular  circumflance,  the  one  gains  jufl  as  much  as  the 
the  other  lofcs ; yet  it  tends  very  little  on  the  whole  to  the  emolument  of  the 
receiver;  becaufe  the  loofer  fays  within  himfelf,  fince  I cannot  enjoy  my  own 
morfel  myfelf,  I can  at  leafl  prevent  my  neighbour  from  getting  it,  for  nobody  can 
compel  me  to  earn  it  but  if  I pleafe.  So  down  he  fits  in  indolence ; and  neither 
of  them  enjoys  the  tiefling  that  might  have  refulted  from  induflry*.” 
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The  rpirited  cultivator  may  be  inclined  to  improve  his  lands,  as  is  frequently  the 
cafe,  even  where  the  profit  he  is  to  derive  from  fuch  improvement  cannot  be  confi- 
derable  ; but  under  fuch  circumftances  he  mnfi:  confiantly  be  prevented  from  pro- 
ceeding by  the  operation  of  this  injudicious  regulation : U'hcre  a tenth  or  more  of  the 
produce  arifing  from  the  exertions  of  the  improver  are  to  be  taken  away,  it  is  ob- 
vious that  fmall  returns  will  not  anfv/er  ; efpecially  in  a bufinefs  where  there  is  much 
rifk  from  feafon  and  other  caufes.  By  this  means  the  community  is  confequently 
deprived  of  the  various  advantages  refulting  from  increatecl  induftry  and  augmen- 
tation of  produce.  By  the  fame  fyftem  alfo,  much  good  land,  exclufivc  of  commons 
and  waftes  is  conftrained  to  remain  in  the  unprofitable  ftate  of  grafs,  which  might 
otherwife,  by  a trifling  expenditure  of  money,  and  no  very  extraordinary  degree  of 
exertion,  be  rendered  greatly  more  produdlive  under  proper  arable  management. 
And  it  is  likewife  highly  injurious  in  many  inflances,  by  fubjedling  the  farmer  to 
a difgufting  dependence  on  the  tythe-owner. 

It  is  evident  that  the  efFedts  of  this  meafure  muft  be  equally  detrimental  to  the 
interefts  of  the  proprietors  of  lands  as  to  thofe  of  adtual  farmers’;  for  whatever  tends 
to  leflbn  the  exertion  and  indutlry  of  the  latter  muft  neceffarily  diminifh  the 
incomes  of  the  former,  and  in  a proportion  much  greater  than  is  commonly  fuppofed. 
But  they  are  injured  in  another  w'ay  befldes  that  of  rent  ; for  as  a tenth  of  the 
produce  of  the  lands  is  thus  taken  away  in  kind,  a deficiency  of  manure  to  that 
extent  muft  be  the  confequcnce,  the  ditadvantages  of  which  are  now  generally  well 
underftood.  The  eft'edl  which  the  abolition  of  tythes  in  Scotland  has  had  in 
promoting  agricultural  improvements,  alfo  affords  a ftrongand  fatisfadfory  proof  of 
their  operating  powerfully  againft  the  advancement  of  hufbandry  ; for  it  cannot  be 
attributed  to  any  other  circumftance  that  improvements  have  been  carried  on  fo 
much  more  extenfively  in  that  part  of  the  iftand  than  in  this. 

But  it  is  not  merely  in  ftopping  the  progrefs  of  agricultural  improvements  that 
the  payment  of  tythes  in  kind  is  prejudicial,  its  effedts  are  injurious  in  many  other 
points  of  view  which  it  is  unneceffiry  to  confider  at  prefent.  It  is  therefore  a mat- 
ter of  the  utmoft  importance  that  fuch  an  alteration  or  modification  fhould  be  ef- 
fedted  as  might  render  the  claims  of  the  proprietors  fecure,  without  producing  thofe 
inifchievous  confequences  which  proceed  from  it  in  its  prefent  form*. 

■*  An  able  and  Ingenious  cultivator,  the  Rev.  H.  J.  Clofe,  has  fuggefted  a plan  for  the  removal  of  the 
payment  of  tythes  In  this  way,  which,  from  its  nature  and  fimplicity,  feems  to  deferve  our  attention.  The 
Communications  to  the  Board  of  Agriculture,  Vol.  III. 
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The  prcfent  metliod  of  providing  for  the  poor,  notwithflanding  the  judgment 
and  deliberation  with  which  it  was  adopted,  is  unquehionably  detrimental  to  the 
advancement  of  agriculture,  as  well  as  greatly  prejudicial  to  morals  and  induftry, 
fiom  itsfalling  difproportionately  heavy  on  land-holders  of  every  defeription,  nearly 
three-fourths  of  the  whole  amount  of  the  immenfe  fum  being  raifed  by  thatclafs  of 
fociety.  The  proprietors  of  land,  arc  however,  in  foine  meafure  enabled  to  throw 
this  burthen  from  themfelvesby  llipulating  with  their  tenants  for  the  payment  of  all 
parochial  taxes,  fo  that  in  fadl  the  farmer  becomes  the  principal  fufferer,  efpecially 
in  cates  where  any  augmentation  of  the  aflefTmcnt  is  required,  which  is  frequently 
the  cafe  from  the  operation  of  either  local  or  general  circumftances ; fuch  as  the 
failure  of  manufadtures  or  the  carrying  on  of  wars*.  By  thefc  means  the  capital 
of  the  farmer  is  diverted  from  its  proper  application,  that  of  being  employed  in  the 
cultivation  and  improvement  of  land,  by  which  the  progrefs  of  hulbandry  is  not 
merely  impeded,  but  the  community  fuftains  an  incalculable  lofs. 

There  are  ftill  other  obftacles  which  retard  the  improvement  of  theartbefides 
thofc  that  have  been  noticed  ; but  they  are  in  general  lefs  prejudicial  in  their 
tendency,  or  more  limited  in  their  operations.  Of  this  kind  are  the  game,  the 
corn,  and  the  fait  laws  ; all  of  which  in  their  prefent  forms  throw  great  impediment 
in  the  way  of  agriculture.  And  the  want  of  proper  and  convenient  markets  in 
many  fituations,  for  the  difpofal  of  different  kinds  of  produce,  and  of  eafy  and 
expeditious  modes  of  conveying  them  to  fuch  places,  as  well  as  a variety  of  local 
cuftoms  and  regulations,  are  not  lefs  injurious  in  their  effects  ,though  much  lets 
attended  to. 

Thefe  are  fome  of  the  principal  difficulties  and  impediments  that  have  been  fo 
long  fuffered  to  retard  the  progrefs  of  cultivation,  and  which  muff  continue  to 
put  an  infuperable  bar  to  its  improvement,  in  many  refpedfs,  until  they  are  re- 
moved. 

But  the  advancement  of  agriculture  has  not  been  folely  obffrudied  by  caufes  of 
this  nature;  there  are  many  others  which  the  proprietors  of  lands  have  the  means 
of  obviating.  The  want  of  proper  and  judicious  leafes  has  at  all  times  operated 
unfavourably  for  the  improvement  of  hufbandry,  and  is  an  evil  very  generally  com- 
plained of  by  farmers,  a circumftancc  which  is  not  in  the  lead  to  be  wondered  at, 
as  it  can  hardly  be  fuppofed  that  improvements  will  be  carried  on  to  any  extent 
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t\liere  there  is  a want  of  permanent  fecurity  for  the  enjoyment  of  thofe  advantages 
that  may  be  derived  from  them. 

It  has  beenjultly  remarked  by  Mr.  Donaldfon/  that  “that  man  would  eertainly 
bejuftly  fubjedled  to  the  reproaeh  of  being  rath  and  ineonfiderate  in  hiseondudt, 
who  fiiould  expend  money  and  labour  on  the  improvement  of  any  farm^  where  his 
certainty  of  continuance  does  not  entitle  him  to  look  forward  with  a confident 
atlurance  to  the  period  when  his  exertions  are  to  be  rewarded.  It  is  a well-known 
fa6I,  that  the  hope  of  reward  fweetens  labour;  take  that  away,  and  the  fpur  to 
labour  ceafes.  It  is  that  alone  that  calls  forth  induftry,  and  is  the  fpring  of  all  ex- 
ertion. What  objcdl  then  can  a farmer  have  to  hazard  his  capital,  and  devote 
the  moft  vigorous  and  adlive  part  of  his  life  to  the  improvement  of  a farm  which 
he  holds  on  no  more  certain  tenure  than  the  will,  or,  in  other  words,  than  the  whim 
or  caprice  of  his  landlord  ? In  every  fuch  fituation,  the  prudent  farmer  muft  be 
reftrained  from  any  fpirited  expenditure,  however  much  he  may  be  fatisfied  that  the 
improvements,  which  might  thereby  be  effeded,  would,  under  other  circumfiances, 
prove  beneficial  to  the  public,  the  landlord,  and  himfelf.  Have  not  inftances  oc- 
curred, where  tenants  fo  circumflanced  have  been  obliged  repeatedly  to  agree  to 
pay  advances  of  rent  rather  than  remove;  while,  from  the  uncertainty  of  the 
tenure  on  which  they  held  their  farms,  they  were  debarred  from  making  thofe  ex- 
ertions which  an  advance  of  rent  demanded,  and  which  almoft  uniformly  takes 
place  in  fuch  cafes  when  leafes  are  granted  ?” 

From  an  examination  of  the  excellent  furveys  that  have  lately  been  made  of  the 
agricultural  ftate  of  the  kingdom  under  the  diredion  of  the  Board,  it  appears  that 
by  far  the  greateft  part  of  the  land  in  many  counties  is  held  by  tenants  merely  at 
the  w'ill  of  their  landlords,  who  of  courfe  may  deprive  them  of  their  farms,  on  proper 
notice  being  given,  whenever  they  pleafe  ; and  in  cafes  where  leafes  are  granted 
they  do  not  extend  further  than  from  five  to  nine  years,  except  in  a very  few  in- 
flances  indeed,  in  which  they  may  be  protracted  to  the  period  of  nineteen  or  even 
twenty-one.  And  even  fuch  leafes  as  thofe  arc  for  the  mod:  part  clogged  wiih 
fuch  reftridive  claufes  and  conditions  as  put  a flop  to  improvement,  and  confine  the 
cultivator  in  methods  of  management  that  arc  frequently  far  from  being  the  mod 
advantageous*. 

In  the  firft  cafe,  indeed,  the  farmer  is  kept  in  fuch  a date  of  dependence  as  is  not 
only  highly  degrading,  but  mud  effeClually  damp  and  reprefs  his  exertion  and  in- 
dudry.  And  the  tenants  under  fliort  leafes  are  not  in  fituations  much  more 
defirablc,  as  they  cannot  with  fafety  or  propriety  enter  into  any  extenfive  beneficial 
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methods  of  augmenting  the  produce  of  their  farms,  left  the  advantages  tliould  be 
reaped  by  others.  Even  a leafe  of  twenty-one  years,  in  many  fituations  and  under 
different  circuinftances,  is  not  fufEcient  to  allow  the  farmer  to  undertake  improve- 
ments of  corjiiderable  magnitude,  as  he  can  neither  condudt  them  in  the  moft 
economical  way,  nor  reap  the  full  advantage  of  them.  Befides,  where  money  to 
any  great  amount  is  expended  in  the  beginning  of  fuch  a term,  the  farmer  is  often, 
in  order  to  indemnify  himfelf,  where  he  has  not  a profpedt  of  remaining,  induced 
to  run  out  and  exhauft  the  land  at  the  latter  end  of  his  leafe  ; which  is  a practice  of 
the  moft  prejudicial  tendency  to  the  proprietors  of  fuch  farms,  -and  the  community 
as  well  as  the  intereflsof  agriculture. 

It  is  evident,  therefore,  that  the  farmers  of  land  fhould  in  all  cafes  have  fuch  a fe- 
curity  for  the  poffefiion  of  it  as  will  enable  them  to  introduce  the  moft  improved  , 
modes  of  management,  and  excite  them  to  adopt  the  beft  means  of  improvement. 
The  length  of  leafe  that  may  be  mOll  fuitable  and  beft  adapted  for  thefe  important 
purpofes  is  not  eafily  afeertained  ; it  ought  probably  to  vary  according  to  the  par- 
ticular circumftances  and  the  nature  of  the  Improvements  that  are  to  be  carried  into 
execution*.  In  fuch  leafes  many  claufes  muft  of  courfc  be  requifite ; but  they 
fhould  be  fuch  as  are  plain  and  Ample,  and  fuch  as  may  not  too  greatly  deftroy  the 
independence  of  the  farmer,  but  leave  him  much  at  liberty  to  follow  his  own  plans 
of  cultivation  ; while  they  afford  effedtual  fecurity  to  the  proprietors,  by  cautioufly 
guarding  againft  the  introdu<5lion  of  fuch  tyftems  of  hufbandry  as  w^ould  be  injuri- 
ous or  improper-j-. 

There  are  many  other  caufes  of  this  kind  that  operate  unfavourably  for  the  ex- 
tenfion  of  agricultural  improvements;  but  as  they  are  either  confined  to  particular 
icircumftances,  or  only  potlefs  a local  influence,  it  is  not  neceffary  to  confider  them 
with  a view  to  the  prefent  objedt. 

From  what  has  been  obferved,  it  is  evident  that  different  circumftances  muft  be 
attended  to,  in  order  to  bring  the  ftate  of  agriculture  to  that  degree  of  perfedlion  which 
its  utility  demands.  It  will  not  only  be  neceflary  that  the  principles  of  the  art  be  ren- 
dered more  clear  and  eafily  acceffible  to  the  cultivator,  but  that  the  various  procefles 

^ Mr.  Donaldfon,  after  making  a variety  of  ufeful  obfervatlons  on  the  advantage  of  leafes,  and  the 
length  of  time  that  may  have  the  moft  beneficial  effedts  in  promoting  improvements,  concludes,  that 
“ that  duration  of  leafe  which  entitles  the  tenant  to  commence  his  improvements  with  fpirit,  and  is  not 
of  fuch  a length  as  to  induce  him,  from  any  fortuitous  circumftances  that  may  take  place,  as  a rife  in  the 
nominal  price  of  produce,  or  a fall  in  the  value  of  money,  to  flacken  his  attention,  may  be  confidered 
upon  ihe  whole  as  btft ; and  probably  twenty  years  is  as  equitable  a term  as  in  the  prefent  ftate  of  Britifh 
agriculture  can  well  be  fixed  upon.” 

f Sec  Sedlion  on  Leafes,  in  Appendix, 
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and  pradlices  be  brought  into  a more  obvious  and  intimate  connexion  with  them, 
and  more  full  and  complete  explanations  of  the  nature  and  conflituent  properties  of 
the  different  fubftances  or  bodies  that  enter  into  and  form  the  bafis  of  the  profeffion, 
afforded;  as  well  as  the  different  clogs  and  impediments,  which  have  been  inter- 
pofed  at  different  times,  in  the  way  of  regulations,  obviated  and  removed.  The 
author  has  endeavoured  as  much  as  poffible  to  furnifh  the  farmer  with  a more 
corredt  knowledge  of  the  qualities  and  methods  of  operation  of  thofe  materials  or 
fubtlances  with  which  he  is  to  accomplifli  his  various  purpofes,  as  well  as  the  changes 
which  they  undergo  by  an  intimate  combination  with  each  other  ; and  the  modes 
in  which  they  may  be  applied  and  made  ufe  of  with  the  greateft  chance  of  fuccefs 
and  advantage. 

The  former  of  thefe  have  been  objects  of  much  confideration  in  the  prefent 
work.  It  has  alfo  been  his  with  to  extend  the  bounds  of  his  information  in  refpedl 
to  the  means  of  cultivating  the  different  plants  which  conflitute  the  food  of  man,  or 
which  ferve  for  the  purpole  of  feeding  cattle  and  other  domeftic  animals.  In  this  in- 
tention, the  various  improvements  that  have  been  effected  in  the  nature  of  tillage, 
and  the  interpofition  of  different  forts  of  green  crops  with  thofe  of  the  grain  kind, 
as  well  as  in  the  implements  and  machinery  by  which  they  may  be  performed  with 
the  greateft  economy  and  convenience,  have  been  brought  to  his  notice  in  as  clear 
and  concife  a manner  as  the  nature  of  the  fubjedts  admitted. 

And  as  the  various  produdls  of  the  earth  can  only  afford  a trifling  advantage  to 
the  cultivator,  unlefs  he  be  perfedlly  acquainted  with  the  means  of  applying  them  as 
the  food  of  animals,  the  methods  of  management  that  appear  the  moft  beneficial  in 
the  breeding,  rearing,  feeding,  and  fattening  different  forts  of  live  flock,  have,  it  is 
hoped,  been  more  fully  explained,  and  placed  in  more  clear  and  diftindl  points 
of  view. 

In  regard  to  the  latter,  or  the  removal  of  thofe  obftacles  which  have  been  thrown 
in  the  way  of  agriculture  under  the  idea  of  regulating  its  operations,  however  ne- 
ceftary  it  may  be  to  the  complete  improvement  of  the  art,  it  can  only  be  effedled  by 
the  interpofition  of  the  legiflature  and  the  proprietors  of  land. 
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Kind  of  Teeth  mof  proper  —Inconveniences  of  Harrows  in  general^Hoio  remedied — Harrows 
with  running  Bulls — ConfruElion  of  Harrows — Brake-Harrow — Double-Harrow — Common  im- 
proved Harrow — Mr.  Graburn  s Harrow — Ufes  of- — Mr.  Knight's  Harrow — Advantages  of — 
Harrows  proper  for  Grafs  Seeds — Bujh- Harrow — Mode  of  Harrowing.— ROLLERS— Confruc- 
tion  of — Common  Roller — Spike-Roller — Drill-Roller — Proper  Size  of  Rollers. — THRASHING 
Machines — Principles  of — Improvements  of — ObjeBions  to — How  obviated — Circumfances 
on  which  their  good  Thrajhing  depends — Circumfances  to  be  attended  to  in  ufing  them — Additions 
that  maybe  made  to  them — Mr.  Middleton' s Opinion  on  the  Ufe  of  them — Their  Advantages  over 
the  Flail. — JViNNOWING  MACHINES — Different  Kinds  of- — Cors's  and  Rogers's  on  good  Plans.. 
-Chaff-Cutters — Different  Conf  ructions  of^In  general  too  expenftve — Cook's  Nailers— Im- 
provement in  one  made  by  the  Succeffors  of  IVinlow. — RakES — Generally  well  known — Spring-teeth- 
Rakes — Stubble-Rakes — T witch-Rakes — Mode  of  conf  ruling  them. — WheEL-CaRRIAGES — 
Circumfances  to  be  attended  to  in  their  ConfruElion — Waggons  for  Hujbandry — Faulty  Confruc- 
iim  of  the  Berkf  ire — Improvement  of  fuggefed — In  general  difadvantagous  for  the  Purpofes  (f  the 
Farmer. — IRISH  Car — Ufes  and  Advantages  of— C ARTS — Single-horfe-Carts  mof  ufeful-Obfer- 
vations  on  the  Advantages  of  One-horfe-Carts — Clofe-Carty  Defeription  of — General  ConfruElion 
of— Coup-Cart— Drag-Cart — Corn-Cart— Hay-Cart — Farmer  s-Cart — ^earry-Cart— Remarks 
en  Carts  in  general. 

TThERE  is  fcarcely  any  part  of  the  extenfive  and  important  fcience  of  agriculture 
that  has  received  greater  improvements  within  thefe  few  years,  than  that  which  relates 
to  the  conftrudlion  of  the  implements  which  are  necelfary  to  be  employed.  Since  a 
tafte  for  the  art  has  fortunately  been  diffufed  through  the  country,  and  men  of  great 
knowledge  and  fortune  have  been  induced  to  engage  in  it,  perfons  of  ingenuity  and 
mechanical  talents  have  been  brought  forward  and  fufficiently  encouraged  to  exert 
themfelves  either  in  the  improvement  of  the  better  kinds  of  the  old  inftruments,  or  in 
the  invention  of  new  ones,  by  which  means  more  convenient  and  ufeful  inftruments 
and  machines  have  been  provided  for  almoft  all  the  various  operations  and  proceffes 
that  are  continually  to  be  performed  in  cultivating  land,  and  managing  the  different 
kinds  of  buftnefs  neceffarily  conneded  with  it.  Among  the  variety  of  different  im- 
plements which  have  been  thus  prefented  to  the  attention  of  the  agriculturift,  fome, 
as  may  eafily  be  conceived,  have  appeared,  that  are  evidently  much  too  expenftve 
and  complicated  in  their  conftru61ion  for  the  purpofes  which  they  are  intended  tp 
ferve,  and  others,  probably  from  a want  of  praftical  information  in  the  inventors, 
have  not  been  properly  adapted  to  the  ufes  for  which  they  were  deftgned  j but  in  ge- 
neral they  have  been  fuch  as  have  contributed  much  to  the  prefent  very  improved 
ftate  of  1 he  art. 

The  backwardnefs  that  maybe  obferved,  and  which  is  fo  much  complained  of  in  fome 
particular  diftrids  in  refped  to  the  ftate  of  their  cultivation,  would  feem  to  depend, 
in  fome  meafure,  on  an  attachment  to  fuch  implements  as  they  have  been  in  the  habit 
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of  employing,  however  imperfedl  they  may  be,  in  preference  to  fuch  as  have  been  re- 
cently invented  or  improved.  This,  in  fome  cafes  too,  may  probably  arife  from  the 
want  of  capacity  in  the  farming  labourer  to  make  ufe  of  new  tools  with  eafe  and  con- 
venience to  himfelf ; and  in  others  from  farmers  themfelves  being  frequently  unac- 
quainted with  the  inftrumental  improvements  that  have  been  made,  or  not  fufficiently 
convinced  of  the  advantages  that  may  refult  from  the  ufe  of  them. 

In  the  conftruftion  of  every  fort  of  tool  for  the  purpofes  of  farming,  as  the  chief 
objects  ought  to  be  the  rendering  the  bufmefs  of  hufbandry  more  complete,  eafy,  and 
expeditious,  and  the  introduction  of  a fyftem  of  economy  in  refpeCt  to  the  labour 
that  necefl'a  ily  attends  it,  great  care  Ihould  be  taken  that  they  be  well  adapted  to  the 
purpofe  for  which  they  are  intended,  and  not  unneceflarily  heavy,  while  they  pof- 
fefs  fufficient  flrength  and  firmnefs  for  the  various  ufes  to  which  they  may  be  applied. 
It  is  well  obferved  in  an  ingenious  and  interefting  periodical  publication,  that  there  are 
no  fort  of  implements  that  admit  of  greater  improvement  than  thofe  of  hufbandry,  on 
the  principle  of  diminifhing  weight  without  in  any  degree  abating  ftrength.  “ Every 
man  knows,’’  fays  the  author,  that  if  a beam  of  jiny  length  be  made  of  equal  thick- 
nefs  throughout  its  whole  length,  and  a weight  fufficient  laid  upon  it,  it  will  inevita- 
bly break  in  the  middle,  and  never  at  either  of  the  ends ; yet,  unlefs  it  be  in  the 
poles  of  a fedan  chair,  he  can  fcarcely  recoiled;  an  inflance  in  which  weight  has 
been  diminiffied  upon  this  principle.  On  the  contrary,  it  is  not  at  all  unufual,  in 
the  conftrudion  of  fuch  implements,  to  fee  the  thicknefs  diminiffied  nearly  one  half 
at  the  very  weakeft  place  by  means  of  a mortife  cut  out  in  it  there,  while  its  thick- 
nefs in  other  places  is  four  times  greater  than  would  enable  it  to  bear  an  equal  burden. 
No  attention  is  paid  to  placing  the  wood  in  that  pofition  wherein  it  would  be  beft 
able  to  refill  the  preffure  to  which  it  mull  necelTarily  be  fubjeCled  ; although  it  is 
very  w'ell  known,  that  the  fame  quantity  of  materials  may  be  made  to  bear  in  one  po- 
rtion above  tm  times  as  much  as  it  could  do  in  another.  It  is  well  known,  that 
mortifes  weaken  the  wood  to  an  alloniQiing  degree  when  injudicioully  placed  ; yet 
it  is  no  uncommon  thing  to  fee  two  crofs-mortifes,  each  of  them  of  twice  the  fize 
that  in  any  cafe  could  have  been  neceflary,  made  through  a beam  perhaps  at  the 
very  weakeft  parts  of  it,  juft  as  accident  may  dired,  without  even  an  attempt  to  vary 
their  pofition,  far  lefs  to  avoid  them  entirely,  which  in  many  cafes  might  be  done 
without  the  leaft  inconvenience.  It  is  w^ell  known  that  a fmall  brace,  judicioufty  ap- 
plied, may  greatly  augment  the  ftrength  without  adding  to  the  w'eight  of  an  imple- 
ment ; yet  contrivances  of  this  kind,  which  are  obvious  to  the  mereft  tyro  in 
mechanics,  feem  to  be  totally  difregarded ; far  lefs  do  the  conftrudors  of  fuch  tools 
think  of  adopting  new  devices  of  this  fort,  W'hich  a very  moderate  degree  of  inge- 
nuity might  eafily  fuggeft.  The  importance  of  having  every  part  firm  and  compad^ 
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in  an  implement  that  is  fubjeded  to  jolts  and  {baking,  is  um'verfally  recognifed ; 
^et,  from  the  moft  trifling  confiderations,  we  fee  this  principle  departed  from,  and 
loads  of  fuperfluous  materials  added,  in  vain,  to  fupply  the  defects  that  are  thus  pro- 
duced.” He  concludes  by  obferving,  that  it  is  not  to  one  implement  only  that 
thefe  obfervations  apply,  but  to  almofl  every  common  implement  of  agriculture 

The  above  principles,  though  extremely  plain  and  obvious  in  themfelves,  are  circum- 
ftances  which  feem  indeed  to  have  been  greatly  overlooked  by  the  praftical  farmer,  and 
too  little  regarded  by  thofe  who  have  been  principally  employed  in  making  inflru- 
ments  of  this  nature ; as  in  almoft  every  diftridt  of  the  kingdom,  notwithfland- 
ing  the  many  ufeful  inventions  and  improvements  which  have  lately  been  made, 
we  may  ftill  meet  with  different  forts  of  implements  that  are  not  only  exceedingly 
awkward  and  inconvenient  from  their  clumfinefs,  but  which  are  ufed  with  much  dif- 
advantage,  on  account  of  their  great  weight : fituation,  and  fome  other  caufes,  will, 
however,  render  a difference  in  regard  to  flrength,  and  other  circumftances,  necef- 
fary,  and  by  them  the  operator  mull  frequently  be  guided  in  the  conflruction  of 
tools  for  the  purpofes  of  hufbandry.  As  moft  of  the  implements  of  this  kind  are 
made  ufe  of  by  perfons  who  have  but  little  knowledge  of  the  nature,  power,  or  ac- 
tion of  machines,  and  as  they  fhould  be  generally  in  the  hands  of  farmers,  they  ought 
always  to  be  conftrufted  upon  the  moft  plain  and  Ample  principles,  of  fuch  kinds 
of  materials,  and  in  fuch  ways,  as  that  they  may  be  afforded  at  a cheap  rate,  nothing 
having  operated  more  unfavourably  to  the  introduction  of  new  implements  among 
this  clafs  of  men,  than  the  great  expence  that  attends  the  procuring  of  them, 

PLOUGHS. 

As  ploughing,  like  many  other  operations  in  practical  hufbandry,  muft  often 
vary  in  the  manner  of  its  being  performed,  it  is  evident  that  no  one  particular 
fort  of  plough  can  be  fuperior  to  all  others,  in  every  feafon,  and  under  every 
variety  of  foil,  or  inclination  of  furface  j different  foils,  fituations,  and  ufes,  will 
of  courfe  require  different  kinds  of  ploughs,  though  there  are,  undoubtedly,  fome 
that  are  capable  of  a much  more  general  application  than  others.  It  has,  in- 
deed, been  obferved  by  the  author  of  a late  work  on  hufbandry,  that  “ the 
plough  which  cofts  the  leaft  money,  is  the  lighteft  to  trail,  and  makes  the 
bell  work,  is  of  moft  value  which,  in  general,  we  believe,  may  be  truef. 

In  the  forming  or  conflruCting  of  all  forts  of  implements  of  this  kind,  there 
are  a few  general  principles  that  ought  invariably  to  be  attended  to ; 
fuch  as  the  giving  the  throat  and  breaft,  or  that  part  which  enters,  perforates. 


* Anderfon’s  Recreations  in  Agriculture, 
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and  breiks  up  the  ground,  that  fort  of  clean,  tapering,  fiiarpened  form  thar 
affords  the  leaft  refiftance  in  pafling  through  the  land ; and  to  the  mould-board 
that  kind  of  hollowed  out  and  twilled  form  which  not  only  tends  to  leffen  fric- 
tion, but  alfo  to  contribute  greatly  to  the  perfedl  turning  over  of  the  furrow- 
llice.  The  beam  and  muzzle  fhould  likewife  be  fo  contrived,  as  that  the  mov- 
ing power  or  team  may  be  attached  in  the  moft  advantageous  line  of  draught. 
This  is  particularly  neceffary  where- a number  of  animals  are  employed  together, 
in  order  that  the  draught  of  the  whole  may  coincide. 

Swing-Ploughs. — As  this  fort  of  plough  is  not  incumbered  with  wheels,  it  mufl: 
be  the  moft  free  from  friftion,  and  the  refiftance  which  ncceffarily  proceeds  from 
that  caufe  ; confequently  may,  in  general,  be  faid  to  be  the  lighteft  of  draught. 

In  the  conftru£lion  of  ploughs  of  this  kind  there  is,  however,  confiderable  va- 
riation in  different  diftridts ; but  when  they  are  made  of  proper  kinds  of  mate^ 
rials,  and  in  the  moft  improved  manner,  they  muft  be  allowed  to  be  inftru- 
ments  of  extenfive  application  and  utility.  As  befides  being  effedlive  in  their  opera- 
tions, they  are  not  fo  eafily  put  out  of  order  as  other  kinds  of  ploughs  ; and, 
from  the  circumftance  juft  noticed,  require  in  almoft  every  kind  of  foil,  when 
managed  by  a good  ploughman,  much  lefs  ftrength  to  draw  them  than  thofe 
of  a fimilar  kind  when  conftrudted  with  wheels  ; confequently  give  confiderably 
lefs  fatigue  to  the  horfes,  or  teams  of  any  kind,  that  may  be  employed  in  draw- 
ing them.  In  the  mould-boards  of  moft  of  the  Improved  ploughs  of  this  kind, 
there  is  that  peculiar  form  of  curvature  which  leffens  refiftance  in  turning  up 
the  ground,  and  which  contributes  to  render  the  earth  of  the  furrow  equally 
and  well  laid  over  to  its  fituation. 

The  rotheram-plou^h,  Small’s  chain-plough^  and  a plough  recommended 
by  the  Board  of  Agriculture,  as  well  as  feveral  others  to  be  met  with  in  almoft 
every  arable  county  of  the  kingdom,  are  formed  in  this  way. 

Light  thin  foils,  with  little  tenacity  of  furface,  fuch  as  are  commonly  em- 
ployed in  the  growth  of  turnips,  may  be  well  managed  by  almoft  any  of  the 
ploughs  that  are  in  general  ufe ; but  as  the  chief  excellence  of  a plough  for 
this  fort  of  foil  would  feem  to  be  that  of  its  poffeffmg  light  weight,  eafy 
draught,  and  being  capable  of  leaving  the  furface  in  any  defired  ftiape  in  refpedl 
to  height  of  ridge,  thofe  of  the  light  fwing  kind  ought  certainly  to  be  preferred. 
Ploughs  of  this  fort  have  for  fome  time  been  much  employed  in  moft  of  the 
no.  them  counties,  and  in  the  fouthern  diftridls  are  now  much  more  frequently  met 
with.  In  many  places  they  do  not  coft  more  than  forty  or  fifty  (hillings.  That  fort  of 
plough  which  is  commonly  known  by  the  name  of  Dutch  plough,  is  a light  fwing- 
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plough,  which,  from  its  not  requiring  great  ftrength  to  draw  it,  may  frequently  be 
ufed  with  advantage  on  fome  of  the  lighter  forts  of  foil,  which  are  pretty  free 
from  ftones  and  other  obUrufting  matters  of  that  nature.  But- where  the  land  is  of 
a ftrong,  heavy,  cohefive  quality,  and  where  the  roots  of  vegetables,  or  other  fub- 
ftances,  afford  confiderable  refiftance  and  obfirudion,  a much  ftronger  plough 
muft  be  employed.  Here  the  Suffolk  iron  Jwing^plough  will,  probably,  be  found 
a much  better,  as  well  as  a very  neceffary  and  ufeful  inftrument,  efpecially 
when  managed  by  a judicious  ploughman.  The  advantage  of  this  inftrument  has 
been  particularly  fhewn  in  breaking  up  fome  of  the  ftrong  heavy  lands  of  the 
King’s  farms  in  the  great  park  near  Windfor.  It  not  only  does  its  work  well,  but 
with  greater  facility  than  many  other  kinds  of  ploughs  which  are  frequently  em- 
ployed on  thefe  kinds  of  foil.  The  part  to  which  the  team  is  attached  in  this  fort 
of  plough  is  an  excellent  contrivance  for  the  purpofe  which  it  is  to  ferve  *. 

Wheel-Ploughs. — The  manner  of  conftruding  thefe  ploughs,  like  thofe  of  the 
fwing  kind,  varies  confiderably  in  different  places,  according  to  the  nature  of 
foils  and  other  circumftances ; but  in  every  form,  and  in  all  fituations,  they 
probably  require  lefs  fkill  in  the  ploughman.  Wheels  feem,  indeed,  to  have 
formed  an  addition  to  ploughs,  in  confequence  of  the  want  of  experience  in  this 
clafs  of  men;  and  in  all  forts  of  foil,  but  more  particularly  in  thofe  which  are 
of  a ftony  and  ftubborn  quality,  they  afford  great  afliftance  to  fuch  ploughmen, 
enabling  them  to  perform  their  work  with  greater  regularity  in  refpeft  to  depth,  and 
with  much  more  neatnefs  in  regard  to  equality  of  furface.  From  the  fridion  caufed 
by  the  wheels  they,  however,  give  much  greater  refiftance,  and  confequently  demand 
more  ftrength  in  the  team  that  is  employed ; and,  befides,  are  more  expenftve  in 
their  conftruftion,  and  more  liable  to  be  put  out  of  order,  as  well  as  more  apt  to 
be  difturbed  in  their  progrefs  by  clods,  ftones,  and  other  inequalities  that  may  be 
on  the  furface  of  the  ground,  than  thofe  of  the  fwing  kind. 

It  is  alfo  obferved  by  a late  ingenious  writer,  who  feems  to  have  paid  much 
attention  to  the  invention  and  improvement  of  implements  for  the  purpofes  of 
hulbandry,  “ that  with  tr/reeZ-ploughs  workmen  are  apt  to  fet  the  points  of  their 
flrares  too  low,  fo  as  by  their  inclined  diredion  to  occafion  a heavy  preflure  on  the 
wheel,  which  muft  proceed  horizontally  the  effect  of  this  ftruggle,  he  conceives, 
to  he  an  increafed  weight  of  draught,  infinitely  beyond  what  could  be  fuppofed  : 
for  which  reafon,  he  thinks  the  wheel  is  to  be  confidered  as  of  no  importance  in 
Jetting  a plough  for  work\  but  palling  lightly  over  the  furface,  it  will  be  of  material 
aid  in  breaking  old  leys,  or  ground  where  flints,  rocks,  or  roots  of  trees  occur. 


* Young’s  View  of  the  Agriculture  of  Suffolk. 
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and  in  correQIng  the  depreflion  of  the  fhares  from  any  fudden  obftruflion,  as  well 
as  in  bringing  it  quickly  into  work  again,  when  thrown  out  towards  the  furface*. 

But  an  able  writer,  in  fpeaking  of  the  agriculture  of  Middlefex,  though  by 
no  means  an  advocate  for  wheel-ploughs,  remarks,  that  “ on  a comparative  view 
of  the  whole  of  any  two  extenfive  diftrids,  whereof  one  is  tilled  with  wheel- 
ploughs,  and  the  other  by  fwing  ones,  as  Berklhire  and  Norfolk  againft 
Middlefex  and  Surrey,  including  every  defcription  of  ploughmen  ufually  met 
with  in  thofe  counties,  it  has  appeared  to  him,  on  many  occafions,  that  for 
neatnefs  of  work  wheel-ploughs  have  the  advantage.  This  circumftance,  and 
keeping  the  men  in  good  temper,  is,  he  thinks,  probably  of  more  confequence 
than  a little  difparagement  in  point  of  draught  f.” 

Notwithftanding  this,  the  objeftions  which  we  have  juft  mentioned,  the  weight 
of  the  carriages  for  the  wheels,  and  the  trouble  of  fixing  and  moving  them,  arc 
inconveniences  that  operate  ftrongly  againft  the  ufe  of  this  kind  of  plough  in  all 
cafes,  but  more  particularly  in  thofe  of  general  tillage. 

An  intelligent  farmer  in  one  of  the  midland  diftrifts,  however,  aflures  us,  that 
the  rotheram-plough,  vdth  one  or  fometimes  two  wheels  fixed  near  to  the  end  of 
- the  beam,  without  any  carriage,  goes  very  light,  and  is  very  ufeful ; fuch  alterations 
as  are  necelfary  requiring  very  little  time  or  trouble.  Where  two  wheels  are 
employed,  the  plough  does  very  well  without  a holder  on  a good  tilth  or  light 
fward,  except  at  the  fetting  in  and  turning  out. 

Wheel-ploughs  ftiould,  however,  probably  be  feldom  had  recourfe  to  by  the 
experienced  ploughman,  though  they  may  be  more  convenient  and  more  manage- 
able for  thofe  who  are  not  perfedly  informed  in  that  important  and  ufeful  art. 

This  fort  of  plough  will,  in  general,  be  found  moft  fuitable  for  the  more  ftiff 
tenacious  foils,  and  thofe  in  which  ftones,  flints,  or  other  obftacles  of  the  fame 
kind  abound,  the  moft  advantageous  and  defirable  properties  under  fuch  circum- 
ftances  being  thofe  of  ftrength,  and  of  not  being  eafily  thrown  out  of  the  ground. 
For  general  purpofes  in  fuch  foils,  perhaps  the  Hcrtf  ordjhire  xvheel-plough,  which 
has  a piked  fliare,  may  be  the  moft  fuitable  implement ; but  where  the  ground  is 
very  ftrong,  and  where  very  deep  ploughing  is  required,  the  Kentijh  turmvrifi- 
plough^  with  a chifel-pointed  fhare,  Ihould  probably  be  preferred. 

On  light,  loamy,  and  friable  foils,  where  deep  ploughing  is  not  neceflfary,  the 
horjolk  Zi'fiea-ploug/i  will  be  found  a convenient  and  ufeful  tool,  as  being  compa^ 
and  light  in  its  form,  doing  its  work  with  neatnefs,  and  requiring  only  a fraall  draught. 

* See  Communications  to  the  Board  of  Agriculture,  vol.  II.  p.  419. 
t Middleton’s  View  of  the  Agriculture  of  Middlefex. 
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'The  fotheram-plough,  with  a wheel  as  above,  might  probably,  in  many  cafes, 
be  made  ufe  of  with  equal,  if  not  greater  advantage,  from  its  being  very  light 
and  requiring  little  ftrength  in  the  team. 

The  improved  common  wheel-plough^  and  likewife  the  txvo-wheel-plough,  are 
Implements  which  will  be  found  ufeful  in  certain  kinds  of  foil  where  the  more 
complex  ones  cannot  be  employed,  as  in  breaking  up  frelh  grounds,  &c.  The 
former  has  been  lately  much  improved  by  the  addition  of  an  iron  earth-board  firmly 
fcrewed  to  the  coulter,  which  in  fome  places  is  called  It  is  made  ufe  of  when 

ploughing  turf,  by  which  it  is  taken  off  and  turned  into  the  furrow,  when  the 
plough  immediately  covers  it  with  earth.  It  is  obferved  that,  by  this  manage- 
ment, turf,  at  one  ploughing,  has  the  appearance  of  a fallow,  and  harrows  nearly  as 
well.  A little  more  ftrength  in  the  team  is  however  required  *. 

The  latter  has  generally  a check-chain,  by  which  the  wheel  is  pulled  up, 
in  order  to  be  out  of  the  way  in  opening  ridges  and  clearing  up  furrows.  There 
is  alfo  in  fome  of  the  fen  diftrids  a kind  of  wheel-plough,  which  has  much 
refemblance  to  the  Dutch  paring-plough  employed  in  Cambridgelhiro,  which  is  a 
good  inftrument  for  ploughing  where  there  is  much  ftubble,  or  where  the  want  of 
proper  management  in  the  farmer  has  fullered  twitch-grafs  to  become  abundant. 
The  mould-board  in  this  plough  has  a good  fw’eep,  and  the  ftiare  a proper  form, 
which  Ihould  be  conftantly  kept  lharp  by  means  of  files,  and  be  well  Heeled.  The 
coulter  in  this  fort  of  plough  is  a fteel  wheel,  which  is  well  adapted  for  the  purpofes 
we  have  juft  mentioned.  Mr.Young,  in  his  account  of  the  agriculture  of  Lincolnlhire, 
remarks,  that  Mr.  Cartwright  affixes  to  this  plough  a bean-drill  of  great  fimplicity, 
that  drills  upon  the  centre  of  the  preceding  furrow',  w'hile  the  next  is  turning  ; 
with  which  apparatus  it  muft  be  a very  convenient  and  ufeful  implement  for  a 
variety  of  purpofes  in  arable  hulbandry. 

The  double  or  tzcu-furrozo  plough  is  an  implement  that  has  not  yet,  perhaps,  been 
fully  tried  in  different  kinds  of  foil ; but  w’hich  certainly,  when  well  made,  may,  in 
many  forts  of  land,  be  advantageouflv  employed.  It  produces  tw'O  furrows  at  once, 
and  in  fome  of  the  lighter  forts  of  foil^has  been  found  to  perform  its  work  in  a 
tolerably  neat  manner.  It  requires,  however,  great  power  in  the  draught,  efpecially 
in  ftrong  foils  when  dry  and  ftony,  and  does  not  even  in  fome  cafes  anfwer  w'ell.  But 
for  ploughing  level  Tandy  lands  into  wide  ridges  it  may,  in  general,  be  a good  tool, 
though  it  is  obvioufly  more  confined  in  its  work  than  a fingle  plough.  'Ihe  chief 
and  moft  important  advantages  attendirig  its  ufe  are,  in  the  faving  of  the  attendance 
of  one  perfon,  and  in  doing  nearly  double  the  work  in  the  fame  length  of  time,  with 

' * Fitt’s  View  of  the  Agriculture  of  Stafforcllhire. 
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'btit  little  more  ftrength  in  the  team.  Ploughs  of  this  kind  are  made  either  with  or  with- 
out wheels.  It  is,  however,  obferved  by  the  inventor  or  improver  of  them,  that  thofe 
v.  hich  he  has  contrived,  from  the  clean  fharpened  conP.rudHon  of  the  bread:  and 
throat,  will  be  enabled  to  break  up  deep  ftiff  land  with  infinite  fuccefs ; in  which 
cafe,  the  coulters  fiiould,  he  fays,  be  fet  nearly  llraight  with  the  throat  and  fltares ; 
but  tlmt  in  crofs-ploughing  or  ftirring,  they  may  be  fet  three-fourths  of  an  inch  to. 
wards  the  land,  by  which  greater  difpatch  may  be  obtained  in  feed  time.  Should 
they  carry  too  deep  a furrow,  the  correction  of  their  fhares,  he  obfervcs,  is 
obvious;  but  if  they  hug  too  much  to  the  land,  or  go  unfteady  to  the  ploughman, 
it  muft  proceed  from  a want  of  fetting  them  true,  relatively  to  each  other,  and  from 
an  undue  regulation  of  the  cops,  as  in  this  a nice  attention  is  required.  It  may 
fuggefl  itfelf,  he  further  remarks,  that  two-furrow-ploughs  are  unfit  for  hilly 
ground;  but  he  thinks  the  very  reverfe  is  the  cafe.  The  effed,  he  fays,  of  ploughing 
acrofs  the  inclined  plain  or  hill,  is  that  of  carrying  the  foil  in  time  to  the  bottom  of 
the  field,  which  muft  be  carried  bodily  up  again  at  a great  expence : let  fuch  land, 
fays  he,  be  therefore  worked  from  top  to  bottom;  one  furrow  being  carried  with  the 
hindmoft  or  land  fhare  up  the  hill,  and  tw'o  down,  fo  that  the  power  may  be 
apportioned  to  the  weight  with  which  it  has  to  contend,  and  the  needlefs  toil  to  the 
team  be  faved.  That  pow’er  which  was  required  to  carry  two  furrows  up,  would 
be  fuperfluous  in  carrying  the  fame  down  the  hill ; and  the  effed  will  be  as  three  to 
four,  or  an  acre  and  a half  inftead  of  two  acres  in  a day.  And  as  deep  ploughing 
is  not  much  required,  except  where  the  cultivation  of  tap-rooted  plants  are 
intended,  he  thinks  that  two-furrow-ploughs,  though  they  flrould  be  deemed 
incapable  of  carrying  a deep  furrow,  which,  he  contends,  is  far  from  the  truth, 
muft  come  into  admirable  effed,  as  a twofold  advantage  can  be  taken  of  the  feafon  in 
fowing,  and  the  bufinefs  being  done  at  half  the  expence.  But  where  long  ufage,  and 
the  convenience  of  conftant  road,  confine  perfons  to  teams  of  heavy  corn-eating  cart* 
horfes,  thefe  ploughs  become  objeds  of  great  importance  ; becaufe  their  teams  will 
not,  he  conceives,  feel  the  difference  between  their  common  fingle-furrow  working 
one  acre,  and  the  well-conftruded  two-furrow  plough  with  two  acres  a-day.  It  is 
remarked  in  addition  to  this,  that  fome  of  the  midland  counties,  as  Leicefter  and 
Stafford,  have  been  greatly  benefited,  under  thefe  circumftances,  by  the  ufe  of  thefe 
ploughs,  although  they  have  not  been  fo  conftruded  in  the  throat  and  breaft  as  to 
leffen  the  means  of  refiftance.  And  obtufity  in  thefe  parts  not  only  adds  incalcu- 
lably to  the  weight,  but  is  liable  to  break  the  furrow,  and  thus  fpoil  the  work.  It 
may  likewife  be  obferved,  that  removing  refiftance,  not  only  removes  the  labour 

c 
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of  the  cattle,  but  is  equally  advantageous  in  increafing  the  ftrength  of  the  Jm- 
plement. 

It  is  flill  further  remarked,  that  this  fort  of  plough  has  lately  been  found  ufeful  ia 
his  own  country,  in  even  breaking  up  ley-ground,  although  formerly  only  in  com- 
mon ufe  for  fallowing,  not  being  thought  capable  of  ploughing  leys,  as,  from  their 
conftrudtion,  requiring  too  great  ftrength  in  the  team  ; and  that  a premium  has  lately 
been  given  for  this  fort  of  plough,  working  ley-ground  only.  He  ftates  alfo,  that  one 
acre  and  an  half  of  ley-ground  was  broken  up  by  four  oxen  with  great  eafe  to  them- 
felves  in  three  hours  and  fifty-five  minutes,  they  having,  as  part  of  a conftant  courfe 
of  work,  ploughed  feventeen  perches  fliort  of  an  acre  of  the  fame  kind  of  ground 
jhe  fame  morning : this  was  performed  in  order,  he  fays,  to  prove  the  efe6t  oj^ 
tnoveable  plates  at  the  extremities  of  the  mould^hoard,  that  the  furrows  might  be 
laid  more  or  lefs  fiat;  as  mould-boards  formed  to  lay  furrows  in  ley,  fo  as  to  give  the 
greateft  quantity  of  mould  or  foil  to  harrows,  cannot  be  of  that  fhape  or  form  beft  fuited 
to  make  good  work  in  ftirring  earths,more  efpecially  the  laft,  which  ought  to  be  thrown 
up  in  fmall  feams,  as  it  were,  that  the  feed  may  be  properly  buried.  For  thus  purpofe 
it  has,  he  alTerts,  hitherto  been  ufual  to  rip  off  the  plate  and  drive  in  wedges,  by 
which  the  mould-plate  muft  be  liable  to  be  injured ; and  from  the  trouble  attending 
the  operation,  it  has  often  been  omitted,  and  confequently  the  land  imperfedly 
worked.  This  Inconvenience  may,  he  fays,  be  remedied,  and  the  mould-board  be 
adjufted  with  great  facility  and  expedition,  by  having  the  neceflary  parts  of  the 
mould-board  or  plate  cut  off,  and  afterwards  connedted  with  the  fixed  parts  of  it  by 
means  of  fiat  hinges,  or  of  thin  flexible  plates  of  tempered  fteel,  or  of  hard  ham- 
mered iron,  fo  as  to  admit  of  thefe  parts  being  fet  to  have  different  inclinations 
with  the  fixed  part  of  the  mould-board.  By  means  of  two  ferews  palling  from  the: 
infide  through  the  lower  parts  of  the  handle  of  the  plough,  oppofite  the  back  parts 
of  thefe  moveable  pieces,  they  may  be  kept  at  any  defired  degree  of  inclination  ac- 
cording to  the  nature  of  the  work  to  be  performed.  As  ley-grounds  cannot  be  laid 
too  fiat,  or  feed  earths  too  much  on  an  edge,  by  this  improvement  in  the  mould- 
board  of  thefe  ploughs  he  thinks  it  may  be  readily  adjufted  for  either  purpofe,  as  it 
may  be  rendered  more  flat  or  more  convex,  according  to  the  circuraftances  of  the  cafe.. 
That  part  of  the  mould-plate  the  moft  liable  to  wear  fhould  be  made  of  double  the 
thicknefs  of  the  others,  in  order  to  render  it  as  durable  as  the  reft  of  the  plough. 

The  increafed  weight  of  draught  when  thefe  moveable  plates  were  extended^ 
did  not  appear,  he  obferves,  on  trial,  in  a two-furrow-plough,  to  be,  by  the  copSj 
more  than  twelve  pounds,  iij  ley-ground  at  fix  inches  depth.  The  friction  in  fui.> 
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rows  required  to  be  laid  flat,  was,  it  is  faid,  lefs  than  could  have  been  fuppofed ; 
probably  in  both  furrows  not  more  than  from  twelve  to  fix  pounds*. 

It  is  remarked  by  the  fame  author,  in  another  work,  that  in  order  to  qualify 
ploughs  of  this  kind  for  broad  work  of  every  defcription,  breaking  up  of  leys 
not  excepted,  thefe  plates  are  abfolutely  requifite  ; and  that  in  Angle  ploughs  they 
are  almoft  equally  fo.  The  principle  of  this  moveable  plate,  fays  he,  though  it 
may  not  at  firft  catch  the  attention  of  every  one,  has  found  ftout  advocates  in 
ploughmen,  as  it  faves  their  right  arm  much  trouble  in  wedging  and  hammer- 
ing mould-plates,  and  their  right  leg  much  exertion  in  attempting  to  tread  flat  the 
furrow  which  the  plough  had  left  on  an  edgef. 

But,  notwithftanding  thefe  ingenious  and  interefling  obfervations,  from  the  na- 
ture and  conftruftion  of  fuch  ploughs,  they  mull  obvioufly  be  much  more  limited 
in  their  application  than  fuch  as  are  Angle  ; and  under  fome  circumftances,  as  where 
the  land  is  full  of  Aones  and  uneven,  perhaps  wholly  inapplicable. 

Where,  however,  the  circumAances  of  the  land  are  fuch  that  they  can  be  intro- 
duced with  any  probability  of  advantage,  they  ought  not  to  be  overlooked,  as  be- 
ing conducive,  by  their  great  difpatch  of  work,  to  economy  in  farming  labour,  which 
is  certainly  an  objed  of  much  importance. 

Skim-Coulter- Ploughs  are  a fort  of  ploughs  that  may  often  be  employed  with 
advantage  on  extenfive  farms,  where  there  are  fuch  kmds  of  lands  as  require  them. 
Of  thefe  ploughs  there  are  many  different  ones  adapted  to  particular  ufes  and  Atua- 
tions  ; fuch  as  the  Trench-Plough,  which  is  fo  contrived  as  to  turn  up  the  ground 
to  a great  depth,  in  foils  of  different  kinds,  where  there  is  fufficient  Aaple.  It 
is  an  exceedingly  ufeful  implement  in  various  cafes,  as,  by  means  of  it,  land 
may  be  opened  to  any  depth  in  feparate  horizontal  dices,  the  weeds  being  thus  cut 
off  in  the  ArA  operation,  while  the  next  raifes  a flice  or  portion  of  frefti  mould 
from  below  the  foil  which  afforded  the  former  crop,  and  depoAts  it  upon  the 
rubbifli  before  turned  down,  by  which  means  more  abundant  nouriihment  is 
prepared  for  the  crop  that  is  to  follow.  For  thefe  purpofes,  however,  in  all 
foils,  a Arong  team  muA  be  had;  but  only  one  fuch  tillage  is  required  for  moA 
crops.  From  the  dices  of  earth  raifed  by  this  plough,  being  placed  one  over 
another,  the  ground  generally  harrows  well, -and  the  growth  of  weeds  is  in  a 
great  meafure  prevented.  It  is  confequently  evident,  that,  conAdering  the  num- 
ber of  ploughings  generally  given  in  the  ordinary  way  of  preparing  lands  for 
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a crop  of  barley  or  turnips,  and  under  the  following  fyftem  for  wheat,  and  the 
labour  and  expence  in  the  latter  cafe,  of  raking,  picking,  and  burning  weeds, 
that  the  advantages  of  the  trench-plough  mull  be  greater  than  is,  perhaps,  gene, 
rally  fuppofed.  There  is  alfo  another  confideration  of  fome  importance  in  this  fyf- 
tem  of  management,  which  is,  that  the  ftaple  of  the  foil  is  increafed  in  depth,., 
and  its  parts  fo  divided  and  loofened,  that  the  fibres  of  the  roots  of  the  crop 
are  more  at  liberty  to  range,  and  of  courfe  to  take  up  their  proper  nourifhment,. 
which  muft  render  it  more  certain  and  of  better  quality.  A plough  of  this  kind, 
with  a double  fhare,  one  placed  diredly  over  the  other,  has  been  much  employed 
by  fome  good  cultivators  In  the  fouthern  parts  of  the  kingdom.  By  this  means,, 
one  narrow  fhallow  furrow  may  be  taken  off  the  furface,  and  another  beneath  it 
any  moderate  depth  that  may  be  required  ; and  it  will  perform  its  bufmefs  to  ten 
inches  in  depth,  as  well  as  only  five  or  fix.  It  is  an  highly  ufeful  tool  in  putting 
in  one  crop  immediately  after  another  ; a mode  of  cultivation  which  could  not 
indeed  be  well  pradifed  without  it.  In  this  way  rye,  or  other  green  crops,  which 
have  great  height  of  ftem,  may  be  turned  down  without  leaving  any  part  of  thenv 
flicking  out  in  the  feams  or  crevices  between  the  furrows  ; whatever  is  turned  in  be-- 
ing  really  covered,  by  which  means  the  furface  is  of  courfe  perfedlly  free  from 
weeds,  and  clean  for  the  fucceeding  crop  of  whatever  kind  it  may  be*. 

The  Miner  is  another  plough,  which  is  ufed  for  opening  ground  to  a great 
depth  ; it  is  made  very  flrong,  but  with  a fhare  only,  not  having  any  mould- 
board  ; it  therefore  rather  loofens  than  turns  up  the  earth.  In  deepfliff  foils,  where„ 
the  furface  mould  is  good,  it  may  be  conveniently  employed  in  the  fame  furrow  af- 
ter a common  plough,  in  order  to  flir  the  ground  to  a greater  depth.  It  is  in  ufe  in 
fome  of  the  northern  counties  ; and  Do6lor  Anderfon  mentions  it  as  an  implement 
that  all  farmers  who  have  land  fuitable  for  it  fhould  have  in  their  pofTeffion.  It  is 
an  extremely  ufeful  tool  where  working  deep  is  neceffary  without  bringing  up  the 
inert  under  ftratum  or  fub-foil,  as  in  loofening  the  ground  for  carrots,  or  other, 
tap-rooted  plants,  and  in  eradicating  the  roots  of  thirties  or  other  weeds  which  rtrike„ 
deep  in  the  earth. 

The  Paring-Plough  is  a neceffary  inrtrument  where  the  pra£lice  of  paring  and 
burning  is  much  required,  as  in  bringing  into  cultivation  heath,  moor,  and  other 
warte  lands.  It  is  conrtrufted  in  fuch  a manner  that  the  furface  of  the  ground  can 
be  cut  off  to  any  depth,  which  is  an  advantage  that  can  fcarcely  be  obtained  by  any 
other  means. 
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The  Double  2Iould-Board-Plough  is  a kind  of  plough  that  may  fometimes  be 
employed  with  advantage  in  making  furrows,  and  fetting  potatoes,  cabbages,  and 
other  funilar  crops,  and  in  earthing  up  thofe  and  other  vegatables  that  are  planted 
in  rows.  The  fame  purpofe  may,  however,  frequently  be  anfwered  by  a plough 
of  a.  lefs  expenfive  and  Icfs  complex  kind. 

In  the  furface-draining  of  land,  different  forts  of  ploughs  are  in  ufe  in  different 
places,  according  to  the  difference  of  t';e  foils,  and  the  objefts  of  the  farmer. 

The  Common  Draining- P bug n,  which  is  employed  in  fome  of  the  midland  counties, 
for  the  more  general  purpofes,  is  a good,  and  not  very  expenfive,  tool.  And  the  Mole- 
Plough,  invented  by  Mr.  Adam  Scott,  and  as  improved  and  made  ufe  of  in  the 
midland  counties,  is  likewife  an  implement  of  this  kind,  which,  in  fuitable  foils  and 
fituations,  as  in  pleafure-grounds,  and  where  much  regard  is  had  to  the  furface- 
appearance  of  the  land,  may  be  of  conliderable  benefit  in  forming  temporary  drains. 
It  makes  a drain  without  opening  the  furface  any  more  than  merely  for  the  paffage 
of  a thin  coulter,  the  mark  of  which  foon  difappears.  This  infirument  is  chiefly  em- 
ployed in  fuch  grafs-lands  as  have  a declination  of  furface,  and  where  there  are  not 
many  obftrutlions  to  contend  with  ; but  it  may  be  ufed  in  other  kinds  of  land,  as 
on  turnip-grounds  that  are  too  wet  for  the  flieep  to  feed  them  off,  or  where  on 
account  of  the  wetnefs  the  feed  cannot  be  put  into  the  earth.  With  this  plough  the 
drains  Ihould  be  made  at  the  diftance  of  ten  or  fifteen  feet  in  ftraight  lines,  and 
all  fo  contrived  as  to  difeharge  themfelves  into  one  large  open  furrow,  or  grip,  at 
the  bottom  of  the  field.  As  it  requires  great  ftrength  to  draw  this  implement,  it 
can  only  be  ufed  where  a good  team  is  kept.  It  is  fuggeffed  by  a very  intelligent 
practical  agricultor,  that  in  deep  clayey  foils  it  may  be  highly  ufeful,  but  that  where 
there  are  beds  of  gravel  or  fand  intervening,  it  cannot  be  employed  with  advantage. 

The  Draining-Furrozv-P lough  is  another  plough  of  this  clafs,  which  may  be  em- 
ployed for  making  large  open  furrows,  by  which  the  water  may  be  taken  off  from, 
the  furface  of  the  land.  It  will  frequently  be  found  a neceffary  tool  in  thofe  clayey 
foils  where  water  ffagnates  on  the  furface  of  the  ground,  and  which  cannot  be  re- 
moved by  the  more  general  modes  of  under-draining. 

The  Marking-Plough  is  an  ufeful  inflrument  for  the  purpofe  of  ftraighten- 
Ing,  as  well  as  regulating  the  diftance  of  ridges,  where  the  practice  of  drilling 
is  in  ufe. 

The  Single  Iloc-P/ough  is  likewife  an  implement  which,  from  the  great  fimplicity  of 
its  conftrucUon,  may  be  of  much  utility  in  ftivring  the  mould  'in  the  intervals  of  grain,, 
or  other  crops,  and  laying  it  to  the  roots  ol  the  plants,  thereby  deftroying  ard. pre- 
venting the  growth  of  weeds.  The  mould-board  in  this  plough  is  fo  contrived  that 
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it  can  be  raifed  or  depreffed  according  to  the  nature  of  the  crop,  and  the  intention 
■with  which  it  is  employed. 

Drill-  Mach  ines. 

In  the  conftrudion  of  all  implements  of  this  fort  the  greatefl;  attention  ihould  be 
paid  to  have  them  as  fimple  in  their  mechanifm  as  poflible,  in  order  that  they  may 
be  ufed  without  difficulty,  by  thofe  who  have  but  little  knowledge  of  the  nature 
of  fuch  machinery : much  care  ffiould  alfo  be  taken  to  have  them  fo  made,  as  that 
they  may  perform  their  work  with  corrednefs ; that  the  feeds,  of  whatever  kind,  may 
be  delivered  and  depofited  in  the  ground  with  the  greatefl;  evennefs  and  regularity; 
and  that  they  may  not  be  bruifed  or  injured  in  any  way  during  the  operation  ; as 
the  want  of  proper  attention  to  thefe  particulars  feems  to  have  confiderably  retard- 
ed the  progrefs  of  the  drill  fyftem  of  cultivation. 

Various  implements  of  this  fort  are  in  ufe  in  different  parts  of  the  ifland,  which  are 
contrived  for  the  purpofe  of  ftirring  the  earth,  and  drilling  different  kinds  of  grain  and 
feeds  at  the  fame  time ; but  in  the  choice  of  fuch  tools  the  farmer  ffiould  be  chiefly 
direded  by  the  fituation  of  his  ground,  the  nature  of  the  foil,  and  the  kinds  of 
grain  which  he  intends  to  cultivate.  In  general,  however,  the  more  fimple  the 
conftrudion  of  fuch  inftruments,  the  better  they  perform  their  work  : one  and 
the  fame  fort  of  drill  cannot,  however,  anfwer  on  farms  of  large  and  fmall  extent ; 
they  lliould,  therefore,  be  adapted  to  the  fize  of  the  farm,  as  well  as  the  nature  of 
the  foil  and  crop  that  is  to  be  cultivated. 

The  machine  which  was  propofed  and  made  ufe  of  by  the  ingenious  and  in- 
telligent improver  of  the  drill  hufbandry,  feems  to  have  been  by  no  means  well 
adapted  to  the  purpofes  of  the  fyftem,  and  on  that  account  probably  contributed 
to  retard  the  progrefs  of  the  art.  It  neither  few  the  feed  in  fufficient  quantity,  or 
with  fufficient  accuracy,  though  its  general  principle  appears  to  have  been  fufficiently 
clear  and  fimple,  from  its  having  become  the  model  of  many  fubfequent  implements 
of  the  fame  kind.  Alate  ingenious  author  has  recommended  manyinterefting  and  ufeful 
improvements  in  this  machine,  fuch  as  enlarging  that  part  of  the  axle-tree  which 
delivers  the  grain  into  a cylinder  of  fome  inches  in  diameter,  with  excavations  in 
the  rim,  which  rim  rifes  above  the  corn  in  the  feed-box,  and  lets  drop  again  into  the 
feed-box  whatever  grains  fill  the  holes  above  the  level  of  the  rim,  as  that  fide  of  the 
cylinder  afcends.  By  thefe  ingenious  contrivances  the  quantity  of  feed  delivered  is 
rendered  uniform,  and  none  of  the  grain  is  in  the  way  of  being  cruffied  or  otherwife 
injured.  The  whole  machine  thus  becomes  limple  in  its  conftrudion,  and  of  no  great 
cxpence,  which  are  circumftances  of  the  greateft  importance  in  fuch  machines. 
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The  great  fimplicity  of  this  improved  machine  confifts,  the  author  obferves,  firft, 
in  its  having  only  a feed-box,  and  not  both  a hopper  and  feed-box  as  in  fame  others,, 
as  that  of  Mr.  Cook  ; fecondly,  in  the  flues  which  conduft  the  feed  from  the  bottom  of 
the  feed-box  into  the  drill-furrows  not  being  disjoined  in  the  middle,  in  order  to 
permit  the  lower  part  to  move  to  the  right  or  the  left,  when  the  horfe  deviates  from 
the  line  in  which  the  coulters  pafs,  as  in  Mr.  Cook’s  machine,  which  in  this  is  per- 
formed by  a Ample  univerfal  joint  j thirdly,  in  the  horns  or  fliafts  behind,  between 
which  the  perfon  goes  who  regulates  the  coulters,  being  equally  fixed  to  the  coul- 
ter-beam and  the  axle-tree,  while  in  others,  as  that  we  have  juft  mentioned,  they  are 
all  of  them  moveable  joints,  like  a parallel  rule  for  the  purpofe  of  counterading  the 
fwerving  of  the  horfe,  which  is  here  done  by  a Ample  univerfal  joint ; fourthly,  in 
altering  the  dimenfions  of  the  holes  in  the  axis  of  the  feed-box,  by  Amply  turning 
a ferew,  fo  as  to  adapt  them  to  all  kinds  of  feeds  which  are  ufually  fown  on  field 
lands  j fifthly,  in  the  ftrong  brufli  of  briftles  which  fweep  over  the  excavations  of 
the  cylinders  beneath  the  feed-box,  ftrickling  them  with  fuch  exadnefs  that  no 
fupernumerary  feeds  efcape,  and  that  none  of  them  be  the  leaft  broken  or  injured, 
which  is  the  cafe  in  other  machines,  as  the  original  one  of  Mr.  Tull ; and  laftly, 
in  its  greater  fimplicity  rendering  it  lefs  expenfive  in  its  conftrudion,  and  lefs  liable 
to  be  out  of  repair,  as  well  as  the  management  of  it  more  readily  and  more  eafily 
under  flood*. 

In  the  fame  Ingenious  and  phllofophical  work  the  author  alfo  deferibes  a feedf 
box,  the  invention  of  Mr.  Swanwick,  of  Derby,  by  which  the  feed  may  be  depo- 
fited  with  ftill  greater  accuracy.  This  box  is  forty-eight  inches  long  within  ; which 
fpace  is  divided  into  fix  cells,  for  the  purpofe  of  lowing  fix  rows  of  feed  at  the  fame 
time,  as  in  that  juft  deferibed  ; and  at  the  bottom  of  each  is  a hole  for  the  feed  to 
pafs  through  into  the  feed-flues,  but  without  any  revolving  axis,  a wooden  bar  about 
four  feet  eight  inches  long,  and  three-eighths  of  an  inch  in  thicknefs,  through  which 
there  are  fix  perforations,  each  of  them  exadlly  one  inch  long,  and  half  an  inch 
wide,  and  three-eighths  of  an  inch  deep,  which  is  the  thicknefs  of  the  bar  that  fup- 
plies  its  place.  The  centres  of  thefe  holes  are  exadly  eight  inches  diftant  from  each 
other,  correfpondent  to  the  holes  at  the  bottom  of  the  feed-box,  over  which  it  is 
made  to  Aide  backwards  and  forwards  in  a groove.  In  this  Aiding  motion  it  pafles 
under  ftiff  brufhes,  which  are  placed  over  it  on  each  end  of  the  holes,  at  the  bot- 
tom of  the  feed-box,  and  (trickle  off"  the  grain  as  the  holes  in  the  Aiding  bar  pafs 
under  them,  by  which  the  quantity  of  feed  is  meafured  out  with  a confiderable  de* 
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gfee  of  accuracy.  And  in  order  to  increafe  or  diminifli  the  quantity  of  grain  de- 
livered, the  Aider  is  covered  with  a cafe  of  tin,  which  has  fix  perforations,  exadly 
correfponding  with  the  holes  in  the  Aider  ; but  inftead  of  the  bit  of  tin  being  cut 
out  the  w’hole  length  of  the  hole,  part  of  it  is  left  at  one  end  equal  to  the  thicknefs 
of  the  Aider,  and  is  bent  down  after  the  Aider  is  put  into  the  cafe,  in  the  fame 
manner  as  the  tin  cylinder  in  the  above  machine.  This  cafe  is  moveable  about  an 
inch  backwards  and  forwards  by  turning  the  finger-fcrew,  and  thus  the  holes  are 
made  larger  or  fmaller  in  order  to  fuit  various  forts  of  grain,  or  different  quantities 
of  the  fame  fort.  The  Aider  is  moved  forwards  by  a bent  iron  pin  which  is  attached 
to  it,  and  which  paAes  into  a ferpentine  groove  fixed  to  the  nave  of  the  wheel, 
and  backwards  by  a fteel  fpring  at  the  other  end  of  the  feed-box.  It  is  obferved 
that  the  fimplicity  of  the  Aider  at  the  bottom  of  the  feed-box  in  this  inftrument 
may  be,  in  fome  refpefts,  greater  than  that  of  the  wooden  and  tin  cylinders  in 
•the  former  one,  as  this  has  but  fix  holes  to  meafure  out  the  feed,  while  the  other 
has  twenty-four  ; but  that,  perhaps,  in  other  refpedls  it  is  lefs  fo,  as  in  this  there 
.are  twelve  bruAies,  one  on  each  fide  of  each  of  the  fix  holes,  whereas  in  the  former 
only  fix  bruAies  rub  upon  the  tin  cylinder.  It  is  probable  too,  that  as  the  recipro- 
cating motion  of  this  Aider  muft  be  quick,  as  it  muA  a£l  once  every  time  the  peri- 
phery of  the  wheel  of  the  carriage  has  paAed  nine  inches  forwards,  it  may  not  be  fo 
cafy  to  execute  as  the  cog  wheel  and  uninterrupted  movement  of  the  axis  and 
c:ylinder  in  the  preceding  drill*. 

A machine  of  this  kind,  invented  by  Mr,  Amos,  and  defcribed  in  his  treatife  on 
drill  huft>andry,  is  faid  to  be  a good,  cheap,  and  convenient  tool.  Grain,  feeds,  and 
pulfe  of  all  forts,  are  afierted  to  be  eafily  fown  by  this  inArument  on  every  defcription 
of  land,  in  any  quantity,  and  at  fuch  depths  and  diftances  as  may  be  required.  It 
is  conArudled  with  fpherical  cups  and  fows,  at  a great  variety  of  diAerent  diftances, 
both  in  refpedl  to  the  rows  and  the  intervals,  performing  its  bufinefs  with  much 
difpatch  and  little  ftrength  of  draught  f-  The  drill  part  of  the  machine  may  be  fixed 
to  the  beam  of  any  common  plough.  There  are,  however,  feveral  other  imple- 
ments of  the  fame  kind  made  by  different  perfons,  which  have  been  found  to  per- 
form equally  welL 

Mr.  Cook’s  Improved  Drill  is  a w'ell-conftrufted  inftrument,  and  on  certain  light 
foils  is  found  to  anfwer  perfedlly ; but  on  others  it  is  faid  to  be  liable  to  deliver  the 
grain  with  fome  inequality-  An  intelligent  agricultor,  who  has  had  much  expe- 
rience of  it,  however,  remarks,  that  it  is  an  implement  which  will  depofit  any 
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quantity  of  feed  on  the  acre,  at  any  required  depth,  with  Intervals  of  eight,  nine, 
eleven,  or  eighteen  inches,  and  at  two,  three,  or  four  feet  width,  with  confiderable 
exadnefs;  and  that  wherever  it  fails  of  fuccefs,  he  fuppofes,  it  muft  proceed  from 
the  want  of  proper  attention  in  the  perfon  who  makes  ufe  of  it.  With  him  it  has 
been  found  ufeful  upon  all  foils,  except  fuch  as  are  ftony  or  rocky,  and  he  thinks  it 
may  be  employed  with  equal  advantage  on  ftrong  clays  and  clayey  loams,  as  on  thofe 
of  the  lighter  kind.  This  drill  is  conflrufted  fomewhat  on  the  fame  principle  of  that 
which  has  been  juft  mentioned,  and  is  certainly  capable  of  pretty  general  application. 
One  invented  and  employed  by  Mr.  Ducket  is  alfo  ftmple  in  its  nature,  and  likewife 
faid  to  be  capable  of  being  managed  with  great  eafe,  by  an  ordinary  workman. 

A machine  of  this  kind,  which  the  Kentifli  farmers  find  very  convenient  for 
drilling  wheat,  barley,  oats,  peas,  tares,  and  various  other  crops,  is  made  by 
Mr.  Wellard,  of  Deal.  It  is  drawn  by  two  horfes  a-breaft  in  a double  pair  of 
lhafts,  and  drills  feven  rows  at  a time,  feven  inches  apart.  From  the  peculi- 
arity of  its  conftru£lion,  any  quantity  of  grain  required  per  acre  can  be  drilled,  and 
from  its  great  fimplicity  it  is  not  liable  to  be  put  out  of  order.  It  cofts  about  four- 
teen guineas. 

Turnip-Drill. — An  ufeful  inftrument  of  this  fort  has  been  contrived  by  Mr.  Bailey, 
for  fowing  turnips  on  the  tops  of  one-bout  ridges.  In  this  implement  the  defeds  of 
fowing  too  much  or  too  little  feed  are  obviated.  It  confifts  of  a folid  cylinder,  made 
of  iron  or  brafs,  about  two  inches  in  diameter  and  one  inch  broad,  on  the  furface 
of  which  are  formed  fifteen  or  fixteen  cavities  refembling  the  form  of  a femi-egg  when 
cut  longitudinally,  and  as  deep  as  to  hold  four  or  five  feeds  each.  On  the  back  of 
the  cylinder,  a little  from  the  top,  is  placed  the  hind  part  of  the  hopper,  to  which 
is  fixed  a piece  of  iron  or  brafs  one  inch  long  and  half  an  inch  broad,  hollowed 
on  the  infide  into  the  form  of  a Gothic  arch,  the  fides  of  which  meeting  the  Tides 
of  the  cavities  in  an  oblique  angle,  prevent  the  feeds  from  being  bruifed  : at  the 
lower  end  of  this  piece  of  iron,  or  gatherer,  there  is  a flit  three-  tenths  of  an  inch 
long  and  one-tenth  wide ; and  at  the  back  of  it,  a thin  fiat  piece  of  iron  moves  up 
and  down  by  means  of  a fcrew  at  the  top  of  the  hopper,  which  enlarges  or  leflens 
the  orifice  direftly  above  the  cavities,  and  increafes  or  diminifties  the  quantity  of 
feed  delivered,  as  the  operator  may  think  proper.  This  flip  of  iron,  or  regulator, 
is  let  into  a groove  made  in  the  board  which  forms  the  back  part  of  the  hopper. 

The  cylinder  is  fixed  before  the  cavities  are  made,  on  an  iron  axle  one  inch 
fquare,  turned  very  true,  as  well  as  thofe  parts  of  the  axle  which  turn  in  the  col- 
lars fixed  in  the  handles.  To  the  ends  of  the  axle,  tw^o  wheels,  twenty-fix  inches 
in  diameter,  are  fixed,  which  turn  the  axle  and  cylinder  round,  and  which  in 
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pairing  tlirough  the  hopper  containing  the  feed,  bring  forward  in  each  cavity  a 
number  of  feeds  and  drop  them  into  the  fpout,  by  which  means  they  are  conveyed 
to  the  coulter,  which  forms  a channel  on  the  top  of  the  one-bout  ridge  in  order  to 
receive  them. 

If  the  cavities  in  this  drill  be  made  to  hold  five  feeds  when  the  regulator  is 
fcrew'ed  clofe  down,  and  there- be  fixteen  of  them,  it  will  depofit  eighty  feeds  each 
revolution  ; and  from  the  diameter  of  the  wheel  being  twenty-fix  inches,  and  the  cir- 
cumference eighty-one  inches  and  a half,  eighty  feed  will  be  fown  in  eighty-one 
and  a half  Inches,  or  nearly  twelve  in  a foot.  This  being  the  minimum  quan- 
tity, by  fcrewing  up  the  regulator  the  number  may  be  increafed  gradually  to  fifty 
or  fixty  in  a foot ; which  is  far  more  than  is  neceffary,  except  in  particularly  un- 
favourable fituations. 

Another  Drill  conflrudled  by  the  fame  gentleman  for  fowing  all  kinds  of  grain,  in 
any  quantity,  and  at  any  diftance,  feems  likewife  to  have  confiderable  merit.  The  in- 
fide  part  of  it,  by  which  the  quantity  of  feed  is  regulated,  is  an  iron  axle  one  or  one 
and  one-fourth  of  an  inch  fquare,  upon  which  are  fixed,  at  nine  or  ten  inches  diftance, 
five  or  fix  or  more  brafs  fluted  cylinders,  the  flutes  being  rather  more  than  a femi- 
circle  five-eighths  of  an  inch  in  diameter,  or  five-eighths  wide  and  fix-eighths  in  depth. 
To  thefe  are  fitted  hollow  cylindrical  rims  of  hammered  iron,  which  have  fegments 
turned  down  at  right  angles,  to  form  exadUy  to  the  flutes  of  the  brafs  cylinders ; 
the  cavities  of  which  are  increafed  or  diminifhed  by  the  fegments  of  the  iron  cylin- 
drical rims  Aiding  backwards  and  forwards  in  the  flutes.  This  is  performed  in  all 
the  cylinders  at  the  fame  time,  by  a reftangular  fpace  being  made  in  the  brafs  cylin- 
ders, through  which  paffes  a ftraight  piece  of  iron  moving  on  fridlion-wheels,  and 
faftened  to  the  plates,  and  alfo  the  cylindrical  rims.  A lever  moved  by  a fcrew 
paffes  through  the  frame ; one  end  of  which  is  forked,  and  made  to  fit  exadly  the 
fides  of  the  collar  or  plates  of  iron.  By  turning  the  fcrew  the  lever  moves  the  whole 
of  the  rims  at  once,  and  the  cavities  are  increafed  or  diminifhed  at  pleafure,  and 
almofl  inftantaneoufly,  even  while  the  machine  is  going  and  at  work,  fo  as  to  fow 
all  forts  of  grain  and  in  any  proportion. 

When  Turnips  are  to  be  drilled,  the  large  hopper  is  taken  off,  and  a fet  of  fmall 
ones  fixed  upon  the  half-egg  cavities  at  the  end  of  the  brafs  cylinders,  and  the 
quantity  of  feed  regulated  as  in  the  turnip-drill  juft  defcribed. 

For  fowing  beans  and  peas  at  wide  intervals,  as  from  twenty-feven  to  thirty 
inches,  Mr.  Bailey  makes  ufe  of  a drill  with  only  one  wheel  and  one  cylinder, 
which  a man  wheels  before  him  in  the  furrow  ; or  a method  which  he  finds  better, 
is,  to  fix  it  in  the  body  of  a fmall  plough  drawn  by  one  horfe,  with  one  ftilt  that 
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palTes  between  the  wheel  and  feed-box.  By  this  means  the  wheel  moves  on  a fmooth 
furface  between  the  land  fide  and  mould-board,  and  the  feed  is  depofited  at  a re- 
gular depth.  For  beans  he  finds  two  inches  to  anfwer  very  well.  By  means  of 
the  fame  plough  he  has  fown  both  wheat  and  barley  at  different  intervals  from  fix 
to  twelves  inches,  and  one  and  a half  or  two  inches  deep,  with  good  fuccefs ; and 
for  fmall  concerns,  he  thinks  that  this  cheap  and  fimple  apparatus  will  be  found  very 
eligible  and  advantageous. 

The  drill  is  fixed  to  the  plough  by  two  pieces  of  iron  going  from  the  ends  of  it, 
one  to  the  beam  and  the  other  to  the  ftilt ; which  moving  round  on  bolts,  allov/ 
the  wheel  to  fall  and  rife  with  every  accidental  hollow  or  eminence.  The  lower 
part  of  the  coulter  is  kneed  or  bent  to  bring  it  to  the  fame  plane  with  the  land 
fide  of  the  plough. 

The  Drill-Ban'ow  is  an  inftrument  contrived  with  much  fimplicity,  and  well 
adapted  for  fowing  fame  grains  and  fmall  feeds,  as  it  can  be  readily  regulated  in 
refpeft  to  the  proportion  of  the  feed.  It,  however,  fows  only  one  row  at  a time, 
w'hich  in  many  inftances  is  inconvenient.  This  machine  would  be  much  improved 
if  it  were  made  to  drill  feveral  rows  at  once,  and  capable  of  being  regulated  in  re- 
fpedt  to  diftances  for  the  feed.  In  fome  places  this  drill  is  much  efteemed  for  putting 
in  bean  crops,  in  doing  which  it  delivers  into  the  furrow. 

HOES. 

Of  this  kind  of  tools  there  have  been  a great  number  invented  at  different  times 
both  for  the  purpofe  of  being  drawn  by  horfes,  and  ufed  with  the  hand.  Mr.  Cook's 
improved  horfe-hoe  is  unqueftionably  a good  implement  for  hoeing  crops  at  certain 
diftances  j but  for  narrow  irregular  diftances  the  expanding  horfe-hoe,  contrived 
by  Mr.  Amos,  is  probably  a preferable  inftrument,  as  its  moveable  fhares  render  it 
capable  of  being  regulated  to  different  fpaces,  according  as  the  crops  may  have  been 
drilled  with  greater  or  lefs  intervals.  It  will  be  found  moft  ufeful  on  light  friable 
foils,  and  where  the  ground  is  in  a mellow  condition.  This  hoe  is  conftantly  made 
ufe  of  by  fome  good  farmers  in  Lincolnfhire  for  beans,  cabbages,  potatoes,  and  fuch- 
like  crops,  and  found  to  be  very  effedive  *. 

M'Daugals’s  improved  Hoe  is  conftruded  on  a fimple  principle,  and  anfwers  the 
various  purpofes  of  a hand-hoe  wdth  great  eafe  and  convenience,  efpecially  where 
the  grain  or  pulfe  has  been  fown  in  equidiftant  intervals.  The  wheel  in  this  in- 
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ftrument  fliould,  however,  be  made  folid,  as  the  open  wheel  Is  liable  to  clog  and 
fill  up  when  the  ground  is  foft  and  wet. 

But  In  mellow  foils,  and  where  hand-hoeing  Is  pradifed,  the  implements  of  this 
kind  which  have  been  invented  by  Mr,  Ducket  are  probably  more  ufeful  j as  from 
their  being  heavier  in  the  iron  work,  and  having  fhorter  handles  than  thofe  in 
common  ufe,  they  would  feem  to  be  more  elfedive.  Hoes  in  fome  refpeds  fimilar  to 
thefe  have  long  been  in  ufe  for  hoeing  the  flrong  land  of  the  vineyards  in  Portugal  *. 

But  notwithftanding  thefe  inflruments,  the  bufinefs  of  hoeing  may  frequently  be 
well  performed  on  ftiff  foils,  and  where  the  diftances  of  the  crops  are  pretty  wide, 
with  any  common  fmall  plough  that  has  a broad  fharp  fhare.  With  thofe  inftru- 
meiits  the  workman  can  go  to  what  depth  and  as  near  the  rows  as  he  pleafes.  It 
has  been  obferved,  and  probably  with  truth,  by  a late  writer,  that  he  can  find  no- 
thing equal  to  a “ plough  for  the  purpofe  of  cleaning  land  and  earthing  the  crops* 
He  has  tried,”  he  fays,  “ double-moulded  or  double-breafled  ploughs  to  earth  up 
the  rows,  but  that  they  will  not  at  all  do  in  drill  hufbandry,  as  you  cannot  humour 
them  to  the  width  of  the  rows,  which  are  fometimes  a little  wider  or  narrower ; and 
if  they  vary  but  an  inch  or  two,  it  deflroys  the  effed  Intended,  as  the  mould 
cannot  be  regularly  raifed,  and  the  corn  will  be  in  fome  places  high,  in  fome  low. 
A common  plough  will  perform  this  work  to  perfedion ; the  expence  amounts  to 
not  more  that  one  fliilling  per  acre,  and  the  fervice  rendered  the  crop  is  worth  a 
pound  at  leafl,  exclufive  of  the  advantage  of  cleaning  the  land  better  than  by  any 
other  means  ; for  when  you  fee  a weed  you  may,”  he  fays,  “ with  a common 
plough  go  fufficiently  deep,  or  give  it  what  diredion  you  pleafe.” 

And  in  fpeaking  of  this  kind  of  tools  he  further  remarks,  that  as  fuch  weeds,  as 
ftrike  with  a tap-root  are  not  eafily  cut  by  the  fcarifier  when  it  happens  to  be  blunt, 
but  are  often  dragged  down  and  left  growing,  he  has  invented  an  inftrument  fuperior 
to  the  plough  or  fcarifier  for  the  purpofe.  “ It  is  made,”  he  fays,  “ of  a triangular 
form,  with  a beam,  and  two  fmall  wheels  under  the  beam  to  run  before  it,  in  the 
fame  manner  as  in  the  Norfolk  plough.  There  are  three  coulters,  with  a fhare 
rivetted  under  each  of  them,  made  fnarp  at  the  point  like  a fleam,  and  about  fourteen 
inches  wide.  The  coulters  penetrate  under  the  mould  as  deep  as  the  plough,  and, 
without  moving  the  earth  much,  cut  up  thiflle,  brackens,  &c.  better  than  any  in-. 
llrument  he  has  yet  met  with.  Where  fuch  weeds  are  very  numerous,  he  ufes  a 
beam  with  one  v/heel,  into  which  he  puts  one  of  the  coulters,  to  cut  between 

^ Communications  to  the  Board  of  Agriculture,  vol.  II.  and  Somerville’s  Syfiern  of  the  Board  of 
Agriculture. 
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the  rows  of  the  drills : it  will  penetrate  any  depth  required.  The  one  with  three 
fhares  will,  with  a pair  of  horfes,  do  as  much  work  in  one  day  as  three  ploughs.” 
It  is  however  obferved,  that  this  machine  will  work  only  upon  light  land  where  the 
fallow  is  well  broken  and  nearly  clean  of  twitch.  Where  kitlocks  grow  it  will  alfo, 
he  thinks,  be  found  very  ufeful  j and  it  is  of  fuch  a fimple  conftruftion  that  any 
perfon  may  make  it  *. 

SCARIFIERS  AND  SCUFFLERS. 

These  are  inftruments  which  are  in  a great  meafure  fimilar  to  that  juft  deferibed. 
Mid  which  feem  daily  to  be  coming  into  more  general  ufe  for  the  purpofe  of  clear- 
ing and  rendering  arable  land  fuitable  for  the  reception  of  the  feed,  as  well  as  for 
fcarifying  and  ftirring  the  earth  betw'een  the  rows  of  drilled  crops.  They  are 
likewdfe  fometimes  made  ufe  of  for  clearing  ftubble  after  the  crop  has  been  taken 
oft',  but  for  w'hich  they  are  not  probably  good  tools.  They  are  made  of  various 
forms  and  conftruclions,  and  have  commonly  a great  number  of  iron  plates  or  feet, 
the  edges  of  which  are  well  fteeled  and  kept  fliarp.  Thefe  are  moftly  fixed  to  the 
ends  of  an  equal  number  of  iron  bars  forming  a kind  of  legs.  Some  of  thefe  tools 
are  alfo  made  with  wheels,  and  others  without  them ; the  latter  fort  anfwer  equally 
well  for  many  ufes,  and  are  much  lefs  expenfive.  A pair  of  handles  are  generally 
fixed  on  behind,  by  which  the  implements  are  worked,  and,  by  the  difference  in  the 
degrees  of  prelTure,  are  regulated  in  refpedt  to  depth  at  the  pleafure  of  the  perfon 
who  has  the  management  of  them.  The  feet  fhould  have  a fort  of  triangular 
fliape,  each  of  the  fides  of  which  may  be  about  fix  inches  in  length.  They  ftiould 
be  fo  contrived  as  to  cut  up  the  roots  of  weeds  at  a good  depth,  and  not  be  eafily 
thrown  out  of  the  ground  by  fuch  obftrudions  as  they  may  occafionally  meet  with. 
They  may  be  ufed  with  different  numbers  of  tines  or  teeth,  according  to  the  dif- 
ference of  intention  with  which  they  are  employed,  and  in  proportion  as  the  land 
is  clean  or  foul,  loofe  or  tenacious.  The  implements  of  this  kind  which  are  made 
by  Mr.  Cook  are  very  good  ones ; and  others,  contrived  with  great  fimplicity,  are 
deferibed  in  many  of  the  reports  publifhed  by  the  Board  of  Agriculture. 

The  main  obje£l  of  thefe  inftruments  is,  that  of  leffening  the  ufe  of  the  plough; 
and  in  certain  fituations  and  foils  they  may,  without  doubt,  be  employed  with 
more  advantage  to  pulverize  the  earth  and  clear  the  lands  from  weeds.  Lands 
which  have  been  once  ploughed  over,  in  preparation  for  barley  or  turnips,  may  be 
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eafily  rendered  clean  and  fine  by  them,  and  the  ufual  fubfequent  harrowings  and 
ploughings  be  made  unneceflary.  As  the  implement  of  this  kind  which  has  been 
deferibed  above,  cannot,  as  the  inventor  aflures  us,  be  employed  except  where  the 
ground  is  light,  and  “ where  the  fallow  is  well  broken,  and  nearly  clean  of  twitch*,” 
it  may  be  objeded  to  on  that  account.  But  there  is,  befides  this,  another  objeftion 
to  -this  fort  of  tools,  which  is  that  of  their  being  liable  to  clog  much  when  the  land 
is  wet,  an  inconvenience  which  confiderably  leflens  their  general  application.  In 
the  conflruftion  of  the  improved  Scuffler  employed  in  fome  of  the  midland  difiridls 
this  inconvenience  has  however  been  attended  to,  and  in  a great  meafure  corredted. 
The  wheels  in  this  inftrument  are  made  a foot  and  a half  in  diameter,  and  the  length 
of  the  hoes  two  feet,  having  a flight  curve.  It  is  alfo  fo  contrived,  that  it  may  be 
draw'n  by  two  horfes  abreaft,  or  at  length,  as  may  be  found  mofl;  proper  and  con- 
venient. 

The  Extirpator  is  a machine  of  this  fort  which  feems  to  be  ufed  with  advantage 
in  fome  parts  of  SuflFolk,  as  well  as  other  counties,  for  deftroying  weeds,  and  clear- 
ing fuch  lands  as  have  been  once  ploughed  for  the  reception  of  the  feed.  It  is 
drawn  by  two  or  more  horfes,  according  as  the  foil  is  more  or  lefs  heavy  and 
tenacious,  and  as  the  depth  required  is  greater  or  lefs.  It  does  much  work  in  a little 
time.  When  employed,  it  may  be  fixed  to  the  wheels  of  a common  wheel-plough, 
and  be  regulated  in  refpedf  to  depth  in  the  fame  manner. 

If  the  land  has  been  once  ploughed  over  and  laid  a fummer  fallow,  the  common 
way  of  proceeding  with  this  inftrument  is  to  work  it  over  twice  with  it;  the  firft 
time  about  two  inches  deep,  and  the  fecond  croflTways  about  four  inches  in  depth  ; 
which,  by  afterwards  running  a common  harrow  over  it,  renders  it  proper  for  the 
drill  or  fowing.  Lands  ploughed  in  Autumn,  and  intended  for  fpring  crops,  may 
alfo  be  well  prepared  for  the  feed  by  this  inftrument. 

The  fhares  in  this  tool  are  commonly  made  about  nine  inches  long,  and  nearly  of 
the  fame  breadth,  being  attached  to  a kind  ftem  or  (hank  of  ten  inches  in  length, 
at  the  diftance  of  about  twelve  inches.  It  has  ledges  before  and  behind  ; the  firft  of 
which  is  about  five  and  a half  inches  long,  and  the  latter  fix  feet  in  length,  both 
having  the  fquare  of  four  inches : the  diftance  of  thefe  ledges  from  each  other  is  ge- 
nerally about  twelve  inches.  The  beam  is  feven  feet  in  length,  having  the  elevation 
of  about  three  feet.  It  has  likewife  two  handles  behind. 

It  is  faid  to  anfwer  on  all  lands,  and  to  be  capable  of  being  managed  by  almoft 
any  ploughman.  How  far  the  expeditious  way  of  pr^aring  ground  by  this  tool 
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may  be  effedual,  muft  however  be  Hiewn  by  more  general  and  extenfive  trials  than, 
have  probably  yet  been  made  with  it. 

The  Cultivalur  is  another  tool  calculated  for  the  fame  purpofes ; the  invention 
of  Mr.  Cook,  to  whofe  ingenuity  the  cultivators  of  land  are  greatly  indebted.  It 
confids  of  a diagonal  beam,  in  which  are  placed  a number  of  narrow  fhares ; and 
when  employed  in  this  way  is  in  many  places  termed  a tillage  fcarifier,  but  when 
ufed  with  broad  triangular  lliares  it  has  the  title  of  fcuffler.  The  whole,  when  com- 
plete, forms  the  cultivator. 

All  thefe  kinds  of  implements  may  be  confidered  as  in  fome  degree  appendages 
to  the  drill,  and  may  frequently  be  applied  to  the  fame  wheels.  In  compttrifon  with 
the  plough  they  feem,  however,  inftruments  of  very  limited  ufe,  yet  in  different 
inftances  they  may  be  neceffary  and  convenient  in  the  management  of  arable 
land. 


DRA.  GS. 

These  are  tools  of  a fomewhat  fimilar  kind,  and  employed  both  for  the  purpofes 
of  clearing  land  and  preparing  it  for  putting  in  the  feed.  They  are  made  with  confider- 
able  difference  in  different  parts  of  the  kingdom.  The  common  drag  is  moft  generally 
made  ufe  of,  but  the  duck-footed  one,  with  four  rows  of  teeth,  is  preferable  in  many 
cafes,  as  it  does  its  work  more  effedlually.  A late  writer  recommends  an  inftru- 
ment  of  this  kind,  in  which  the  teeth  are  fixed  in  by  wedges  inflead  of  fcrews,  fo  , 
that  they  can  be  put  in  and  taken  out  readily,  and  be  fet  to  any  depth,  as  a very 
ufeful  tool  *. 

Implements  of  this  fort  are  commonly  made  of  a triangular  form,  being  about 
feven  feet  in  width  behind,  and  having  thirteen  or  fourteen  teeth  in  each  of  their 
fides,  fet  in  fuch  diredions  as  to  crofs  each  other,  being  faflened  at  top  either  by 
fcrews  or  fome  other  convenient  means.  Where  fuch  implements  are  made  ufe  of 
occafionally  as  fcarifiers,  the  teeth  fhould  be  wedged  in  fomewhat  in  the  manner 
of  coulters,  and  a proper  fet  mull  be  had  for  the  purpofe. 

HARROWS, 

Implements  of  this  fort  are  not  only  ufeful,  but  particularly  neceffary,  m the 
pradice  of  hulbandry,  both  for  covering  the  feed  and  preparing  the  land  , for  its 
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reception,  though  they  have  yet  undergone  but  little  improvement ; the  chief 
circumftances  in  which  they  have  been  rendered  more  convenient  are  in  the  pofi- 
tion  and  mode  of  fixing  in  the  teeth,  the  direftion  of  the  bulls,  and  the'  manner 
in  which  the  horfes  are  attached  to  the  implements.  It  muft  be  evident  to 
every  one  the  lead  converfant  with  the  bufinefs  of  harrowing,  that  no  one  harrow, 
whatever  its  conftrudlion  may  be,  can  be  fuitable  for  every  fort  of  foil,  or  can 
ad  with  equal  effed  on  fuch  grounds  as  are  rough  and  fmcoth,  or  firm  and  loofe ; 
they  muft  be  adapted  to  the  nature. of  the  land  and  the  particular  purpofes  the 
operator  has  in  view  *.  In  the  lighter  forts  of  ground,  a light  harrow  with  ftiort 
tines  or  teeth  may  be  fufticient ; but  in  ftrong  and  tenacious  foils,  or  fuch  as  have 
been  newly  broken  up  from  the  ftate  of  old  leys,  or  from  a ftate  of  nature,  fuch 
as  moors  and  waftes,  a harrow  which  pofteffes  much  greater  weight  and  has  longer 
teeth  is  to  be  preferred ; and  even  where  the  land  is  rough  and  not  eafily  reduced, 
as  in  fallowing  ftrong  clays,  two  harrows  faftened  together  may  frequently  be 
neceffary,  in  order  to  fully  reduce  and  break  down  the  cloddy  foil.  For  thefe  pur- 
pofes, too,  it  is  better,  efpecially  where  the  land  is  tenacious  and  abounds  with  the 
roots  of  weeds,  that  the  harrow  fhould  not  be  too  thickly  fet  with  teeth ; as  in  fuch 
circumftances,  where  it  has  a number  of  teeth,  it  is  not  only  foon  choaked  up  and 
prevented  from  working,  but  confined  too  much  to  the  furface,  by  which  the  foil  is 
very  imperfedly  reduced  and  broken  down. 

In  performing  the  bufinefs  of  harrowing,  much  time  is  often  loft  in  turning  at 
the  ends  of  the  ridges,  where  two  or  more  common  harrows  chained  together  are 
employed,  by  their  hitching  on  each  other,  or  turning  over,  and  requiring  the 
driver  to  ftop  in  order  to  put  them  right  again.  To  remedy  this  inconvenience, 
harrows  have  been  contrived  with  running  bulls,  a mode  of  conftrudtion  which  has 
been  found  to  anfwer  well.  This  inconvenience  may  however  be  correfted  in  a 
much  eafier  and  lefs  expenfive  way,  as  by  fi^ftening  the  inftruments  to  each  other 
by  means  of  proper  hooks  and  eyes,  or  what  are  termed  coupling  irons  in  fome 
places,  by  which  contrivance  the  different  harrows  rife  and  fall  at  the  fame  time, 
and  are  kept  from  ever  getting  upon  each  other.  The  pofition  of  the  teeth,  fo  that 
they  do  not  move  in  the  fame  line  of  dire£lion,  is  likewife  an  objedl  that  has  been 
attempted  to  be  eftedled  in  different  methods;  but  the  moft  fimple  and  exj>editious 
is  probably  that  of  having  the  harrow  fo  formed,  as  to  be  fome  inches  narrower 
before  than  behind,  and  at  the  fame  time  to  be  capable  of  being  fet  to  different 
widths,  fo  that  the  diftance  between  the  teeth  may  be  regulated  by  increafing  or 
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diminifhing  the  difference  between  the  fore  and  the  hind  j>arts  of  the  harrow. 
Common  harrows  may  likewife  in  fome  meafure  be  prevented  from  having  their 
teeth  moving  in  the  fame  directions,  by  being  fo  yoked  or  attached  to  the  horfe 
as  to  move  on  the  land  fomewhat  in  a diagonal  line*.  In  the  conftruftion  of 
all  the  larger  forts  of  harrows,  it  is  of  the  utmoff  importance  that  the  tines, 
or  teeth,  have  a flight  inclination  forwards,  and  in  all  kinds  of  thefe  imple- 
ments that  no  two  of  them  move  exadly  in  the  fame  line  of  direftion.  By 
thefe  improvements,  harrows  are  capable  of  doing  a great  deal  more  work,  of  keep- 
ing more  clofely  to  the  ground,  and  of  cutting  as  well  as  tearing  up  more  effedually 
fuch  weeds  as  they  meet  with. 

It  is  a good  practice  to  have  the  teeth,  at  lead  of  large  harrows,  faftened  into 
the  bulls  by  means  of  nuts  and  fcrews,  in  fuch  a way  as  that  they  can  be  removed 
with  facility  when  neceffary ; or,  perhaps,  a ftill  better  method  is  to  have  the  heads 
of  the  teeth  made  fquare,  and  put  upwards  into  the  bulls,  having  long  holes  in  the 
parts  that  come  above  them,  into  which  fquare  wedges  may  be  put  in  order  to 
keep  them  faff  and  prevent  their  being  loft.  • 

Harrows  are  alfo  fometimes  conftruded  with  teeth  of  unequal  lengths.  The 
firll  row  of  tines,  for  inftance,  being  a quarter  or  half  an  inch  fiiorter  than  the 
fecond,  and  fo  on.  Thefe  harrows  have  been  faid  to  do  more  work,  and  to  be  more 
readily  cleanfed  of  weeds  and  other  fubftances,  by  which  they  are  liable  to  be 
choaked  up.  Harrows,  formed  in  this  way,  are  common  in  fome  parts  of  Devon- 
fhire,  and  have  lately  been  introduced  into  Leicefterfliire  with  fuccefs  by  Mr. 
Hanford.  This  kind  of  implement  is  made  in  different  ways,  and  with  different 
number  of  bars  or  bulls,  but  from  three  to  five  is  the  moft  common,  and  the 
quantity  of  teeth  vary  in  the  fame  manner. 

The  Brake- Harrow,  the  Double-Harrow,  and  the  improved  Common  Harrow, 
are  all  of  them  good  tools  when  applied  under  proper  management : a harrow  in- 
vented by  Mr.  Graburn,  and  reprefented  in  the  Report  of  the  Agriculture  of  Lin- 
colnfhire,  feems  alfo  to  poffefs  confiderable  merit,  efpecially  for  lands  in  which  the 
ridges  are  narrow  and  round. 

There  is  a Harrow  defigned  by  Mr.  Knight,  which  is  likewife  well  contrived  for 
obviating  the  difficulty  and  inconvenience  of  turning,  as  well  as  leffening  the 
draught  of  the  horfes,  as  it  is  conftrufted  with  wheels ; but  it  would  feem  to  be 
much  too  complex  and  expenfive  in  its  conftrudion  for  general  ufe.  In  many 
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kinds  of  land  it  muft  alfo  be  extremely  liable  to  be  prevented  from  working 
by  the  wheels  being  clogged  and  filled  up.  For  putting  grafs  feeds  into  the  grt?und, 
a fmall  light  harrow,  with  fhort  teeth,  is  moilly  to  be  preferred. 

A Buih-IJarrmo,  or  that  fort  of  harrow  which  is  formed  by  the  interweaving  of 
fome  fort  of  bufh-wood  into  a kind  of  frame  made  for  the  purpofe,  and  raifed  in  the 
fore  part  by  two  fmall  wheels,  may  frequently  be  employed  for  the  fame  ufe,  as 
well  as  for  harrowing  in  dung,  or  other  earthy  matters,  into  grafs  lands. 

Harrowing,  in  general,  is  by  much  the  bell  performed  by  driving  the  horfe  or  horfes 
by  w'hip  reins  of  fufficient  length  to  permit  the  perfon  employed  to  walk  after  the  har- 
rows. By  this  management  he  can  clear  the  harrows  as  occafion  may  require,  and 
proceed  in  his  bufinefs  with  greater  difpatch.  It  is  now  a pretty  general  obfervation 
among  the  intelligent  cultivators  of  land,  that  the  bufinefs  of  harrowing  is  more  effec- 
tually and  more  advantageoufly  performed  by  fingle-horfe  harrows,  than  by  fuch  as  re- 
quire two  horfes.  In  the  attachment  of  thefe  implements  to  the  power  which  is  to  draw 
them,  the  common  method  is  by  a flrong  fort  of  flaple  fixed  to  one  of  the  corners 
of  the  harrow  by  a bolt;  but  a mode  which  appears  more  advantageous,  is  that  of 
connecting  the  muzzle  with  a perpendicular  pin  at  one  corner  of  them  *. 

ROLLERS. 

These  are  mofl  commonly  made  of  wood,  caft-iron,  or  flone,  according  as  one 
or  other  fort  of  material  is  mofl  ready  and  eafy  to  be  obtained  ; and  are  of  different 
fizes  and  weights,  in  order  to  fuit  different  purpofes.  In  conftruCling  heavy  rollers, 
the  workman  fhould  be  careful  that  they  have  not  too  great  a diameter,  what- 
ever the  material  be  of  which  they  are  formed,  as  the  preffure  is  diminifhed  where 
the  implement  is  of  very  large  fize,  by  its  refling  on  too  much  furface  at  once, 
except  an  addition  of  weight  in  proportion  be  made.  By  having  the  roller  made 
fmall,  when  loaded  to  the  fame  weight,  a much  greater  effeCl  will  be  produced,  and 
a confiderable  faving  of  expence  be  made  in  the  conflruCtion  of  the  implement. 
All  the  larger  forts  of  rollers  fhould  have  double  fhafts,  in  order  that  they  may  be 
drawn  by  two  horfes  abreafl ; and  fuch  as  are  employed  for  arable  lands  fhould 
have  a fcraper  attached  to  them.  This  addition  faves  much  time,  and  prevents  the 
driver  the  trouble  of  conflantly  feraping  the  machine,  efpecially  in  wet  feafons,  and 
clayey  tenacious  lands.  Strong  frames  are  alfo  neceffary  for  rollers,  fo  that  proper 
weights  may  be  put  upon  them ; and  open  boxes  or  carts  placed  upon  them  may 
fonietimes  be  requifite,  in  order  to  contain  any  additional  weight  that  may  be  thought 
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proper,  as  well  as  to  receive  Hones  or  other  nratters  that  niay  be  picked  up  from 
the  ground.  Pieces  of  wood  or  Hone,  as  heavy  as  a man  can  lift,  are  the  mod 
fuitable  fubftances  for  loading  thefe  implements  with,  where  they  have  not  the  ad~ 
vantage  of  boxes. 

'Phe  Common  Rollers^  fuch  as  are  moftly  ufed  for  rolling  wheat  in  the  fpring,  and 
grafs  feeds,  are  generally  about  five  or  fix  feet  long,  and  from  fifteen  to  thirty  inches 
in  diameter  ; but  thofe  employed  for  flattening  one-bout  ridges,  in  order  to  prepare 
them  for  diilling  turnips  upon,  are  commonly  fliorter  and  of  mucli  lefs  diameter. 

Sp/hr- Roller. — This  kind  of  implement  is  formed  pretty  much  in  the  fame  man- 
ner as  the  common  roller,  except  in  having  the  addition  of  a confiderable  number  of 
fpikes  made  to  it.  Thefe  rollers  are  principally  employed  where  the  foil  is  fiifl' 
and  cloddy,  in  order  to  reduce  and  break  down  the  lumpinefs,  and  bring  the  land  into 
a fine  fiatc  ; and  when  well  confiruded  are,  in  many  cafes,  good  and  efleftive  tools 
for  the  purpofe. 

Drill- Roller. — The  Norfolk  farmers,  we  believe,  have  the  merit  of  this  inven- 
tion. It  is  formed  with  rings  of  call-iron,  round  that  part  which  confiitutes  the 
roller,  at  fmall  difiances  from  each  other  j by  which  means  drills  are  made  in  the 
land,  and  the  intermediate  parts  rifing  into  ridges,  the  corn  of  courfe  chiefly  falls 
into  them,  being  thereby  better  depofited  in  the  earth,  and  better  covered  than  it 
would  have  been  if  fown  upon  the  furrows  without  them.  The  main  objedl  of  this- 
pracUce  is  the  faving  the  expence  of  dibbling,  though  It  is  not  by  any  means  fo  good 
a pradice.  On  light  grounds,  where  prelfure  is  required,  it  may,  however,  be  em- 
ployed with  great  advantage.  It  may  alfo  be  made  ufe  of  in  dry  feafons  for  reducing 
ftiff  clayey  lands  which  are  under  fallow  ; for  which  purpofe  it  is,  perhaps,  a more 
efficient  implement  than  the  fpike-roller.  Where  this  roller  is  made  ufe  of,  the  feed  is 
fown  broad-caft,  and  covered  by  means  of  a fmall  or  bulh  harrow.  The  wooden  rollers 
which  are  frequently,  and  with  great  propriety,  had  recourfe  to,  for  rendering  grafs 
and  pafiure  lands  fmooth  and  even,  are  in  many  places  much  too  large  to  produce 
the  powerful  effed  they  are  intended  to  have,  without  a proportionate  Increafe  of 
weight  was  added,  for  the  reafons  which  have  been  juft  given.  They  fliould  there- 
fore be  made  lefs  in  fize,  and  be  loaded.  In  order  to  produce  the  great  degree  of 
prelfure  which  is  wanted  In  thefe  cafes. 

As  in  turning  at  the  ends  of  ridges  or  fields,  rollers,  from  their  not  mov- 
ing upon  their  axis,  but  being  drawn  along  the  furface  of  the  ground,  are 
liable  to  tear  it  up,  and  make  deep  holes  and  depreffions  before  they  come 
again  into  the  dired  line  of  draught,  and  are  not  brought  round  without  great 
exertion  In  the  team  ; it  has  been  attempted,  in  order  to  obviate  thefe  inconve- 
niences, to  confirud  rollers  in  two  pieces,  and  by  the  divifion  in  the  middle  to 
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enable  the  different  parts  to  twifl;  round  on  their  proper  axis,  one  forward  and  the 
other  in  a fetrograde  direflion.  When  formed  in  this  way,  the  cylinders  are  befir 
•when  made  of  caff-iron. 

In  the  rolling  of  ground,  efpecially  when  fuch  rollers  are  employed  as  are  com- 
pofed  of  one  piece  only,  it  is  by  much  the  beff  method,  where  it  can  be  accompliffied, 
to  go  round  the  whole  field  in  fomewhat  a fpiral  diredion,  and  by  that  means  keep 
continually  proceeding  without  the  neceffity  of  making  fliort  turns ; and  in  rolling 
down  grafs  feeds  with  corn  crops,  this  mode  is  in  general  to  be  preferred  : but  grafs^ 
lands  may  be  rolled  in  any  diredion,  though  the  mode  of  rolling  ridges  feparately 
is  evidently  more  troublefome  than  that  of  croffmg  them. 

THRASHING-MACHINES. 

The  thrallilng  of  corn,  by  means  of  machinery,  has  been  long  In  ufe  in  the  northern* 
diftrids  of  the  kingdom,  and  mills  of  this  fort  are  now  becoming  general  in  moff 
parts  of  the  country  ; and  upon  arable  farms  of  confiderable  extent  they  cannot  but 
be  highly  advantageous,  as  they  fave  much  labour  and  expence..  In  the  making  of 
thofe  machines,  attention  fhould  always  be  had  to  the  fize  of  the  farms,  or  rather  the 
quantity  of  grain  that  may  be  grown  on  them,  and  the  mill  proportioned  accord- 
ingly. They  are  moffly  conffruded  on  the  principles  of  the  flax-mill,  and  are 
moved  either  by  water  or  horfes,  the  firff  by  far  the  beff  method  where  it  can  be  had; 
the  ‘grain  by  thefe  machines  being,  as  it  were,  fwingled  out  of  the  ears  by  means  of 
beaters  which  are  attached  to  a cylinder  that  moves  with  very  great  velocity.  Since 
the  introdudion  of  thefe  machines,  many  improvements  have  been  made  on  them 
a fereen  has  been  added  for  the  grain  to  pafs  through  into  a winnowing-machIne,  and 
a circular  rake  to  remove  the  ffraw  from  it ; as  before  this  addition  the  ff'raw  was 
forced  out  from  the  beater  upon  the  upper  barn  floor,  and  required  much  time 
and  labour  in  fhaking  and  putting  into  order,  which  by  this  contrivance  is  faved^ 
In  working  thefe  milk,  four  perfons  are  commonly  neceffary ; one  takes  the  fheaf 
from  the  ffack,  another  places  it  ready  for  the  third  who  is  to  feed  the  mill,  and  the 
fourth  removes  the  ffraw  to  prevent  its  colleding  in  too  large  a quantity.  It  has 
been  objeded  to  thefe  machines,  that  they  do  not  thrafli  fome  forts  of  grain  clean 
this  has  been  particularly  the  cafe  with  barley.  It  is,  however,  obferved  by  an. 
intelligent  writer,  that  the  circumffance  on  which  the  good  thrafhing  of  this  kind  of 
grain  depends,  is  the  iron  covering  under  which  the  beating  wheel,  having  fix 
beaters,  moves : In  fome  machines  this  is  fixed,  while  the  beating  wheel  is  capable 
of  being  raifed  or  depreffed  at  pleafure  ; but  a recent  improvement  is  to  render  th.e 
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iron  roof  moveable,  and  the  wlieel  fixed;  and  the  iron  is  placed  fo  near  to  the  beaters 
that  the  grain  is  rubbed,  as  well  as  ftricken  out  of  the  ear*.  In  fome  machines  of 
this  fort,  the  beaters  are  a little  rounded;  but  it  is  probably  a better  pradice  to  have 
them  of  the  c 'inmon  flat  form. 

In  fome  large  mills  of  this  kind  the  rollers  take  in  about  three  hundred  inches  of 
grain  in  a minute.  The  medium  length  of  the  flraw  being  eftimated  at  about  thirty 
inches,  and  fuppofing  half  a flieaf  to  be  introduced  into  the  machine  at  a time,  the 
whole  flieaf  will  be  equal  to  fixty  inches,  and  the  machine  when  fupplied  with  a mid- 
dling quantity  of  water  will  thrafli  five  fheaves  in  a minute.  But  in  refpedt  to  the 
performance  of  thefe  mills  much  muft  depend  on  the  attention  with  which  they  are 
fed,  as  a fmall  neglefl  in  this  point  will  make  a very  confiderable  difference  in  the 
quantity  of  work  done. 

An  excellent  defeription  of  a mill  of  this  nature  is  given  in  a late  publication, 
in  which  it  is  remarked,  that  in  fuch  mills  five  people  are  commonly  neceffary  to  keep 
the  work  going  on  without  embarraffment ; but  that  this  depends  greatly  on  the 
conftruflion  of  the  machine,  fome  of  them  being  fo  contrived,  that  the  work  can  be 
performed  with  much  fewer  hands.  The  manner  in  which  thefe  people  are  employed 
is  this : One  finds  conftant  work  in  carrying  the  fheaves  to  the  man  who  feeds  or 
puts  the  unthrafhed  corn  into  the  machine,  and  in  loofmg  the  bands ; another  is 
required  to  feed  the  machine  ; a third  to  carry  off  the  flraw  ; the  fourth  to  attend 
the  fanners,  and  lay  afide  the  cleaned  grain ; and  a fifth,  where  horfes  are  made 
ufe  of,  to  take  care  that  they  go  regularly  ; and  that  by  means  of  five  men  and  four 
horfes  they  will  thrafli  at  the  rate  of  five  quarters  in  the  hour  on  a medium,  and 
when  the  crop  is  rich,  and  eafily  thraflied,  confiderably  more  : confequently  if  a 
thrafliing-mill  was  to  be  employed  for  a whole  day,  or  nine  hours,  it  would  thrafli 
forty-five  quarters  ; but  in  that  cafe  it  would  be  neceffary  to  employ  two  fets  of 
horfes.  The  expence  is  calculated  in  this  manner  t 

£• 

Hire  of  eight  horfes,  at  Qs.  6d.  each  per  day,  ...  100 

Five  men’s  wages,  at  ly.  6d.  each,  , ...  076 

Cl  7 6 

In  this  account  the  hire  of  the  men  and  horfes  are,  it  is  conceived,  charged  at  the 
higheft  rate,  and  that  the  expence  of  thrafhing  forty-five  quarters  of  grain  would 
cofl  il.  ys.  6d.  or  about  yd.  each  quarter.  But  that  taking  the  average  expence  of 
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thrafliing  foriy-flve  quarters  of  grain  with  the  flail,  throughout  the  whole  kingdom, 
including  an  equal  proportion  of  all  kinds,  cannot  be,  it  isfuppofed,  eftimated  atlefs 
than  3I.  7s.  6d.  or  is.  6d.  each  quarter,  which  makes  a difference  of  about  i id.  each 
quarter.  It  is  alfo  farther  obferved,  that  fince  the  introduction  of  thefe  mills,  the 
grain  is  thrafhed  by  the  ordinary  fervants  on  the  farm,  and  without  in  any  material 
degree  obllruCting  the  operations  in  the  field ; farmers  in  general  employing  their 
men  and  horfes  in  this  bufinefs  in  bad  weather,  when  other  operations  cannot  be 
carried  on. 

The  whole  expence  of  conftruCtIng  a thraflring-mill,  including  the  building  of  the 
filed  for  covering  the  great  wheel,  does  not,  in  almoft  any  cafe,  exceed  i ool.  The 
ordinary  annual  repairs  may,  one  year  with  another,  amount  to  5I.,  which  added 
to  the  interefi:  of  the  prime  coft,  makes  the  yearly  expence  lol. ; a fum  for  which 
any  quantity  of  grain,  however  great,  that  may  be  fuppofed  to  grow  on  one  farm, 
can  be  thrafhed,  and  that  too  in  a manner  much  fupeiior  to  what  can  be  done  by 
manual  labour.  The  expence  either  of  ereCting  thefe  machines,  or  of  keeping  them 
afterwards  in  repair,  mufl  be  confidered  by  every  intelligent  occupier  of  a corn- 
farm  as  a fecondary  objeCt,  when  compared  with  the  advantages  that  are  derived 
from  them ; fuch  as  the  performing  of  the  operation  at  lefs  than  half  the  ordinary 
price,  and  affording  the  farmer  the  means  of  fecuring  his  grain  from  being  embez- 
zled : befides,  the  faving,  in  regard  to  fuperior  clean  thrafhing,  as  has  been  now 
well  afeertained,  is  not  only  more  than  the  annual  expence  of  repairs,  but  fo  great 
as,  on  a farm  of  confiderable  extent,  to  reimburfe  the  farmer  for  the  whole  of  his 
expenditure  in  the  courfe  of  a few  years.  Therefore,  confidering  the  increafing 
fcarcity  of  labourers,  and  the  recent  great  advance  in  the  rate  of  labour  in  all  the 
better  cultivated  parts  of  the  kingdom,  the  introduction  of  thrafliing-mills  into  com- 
mon ufe  cannot  but  be  highly  beneficial. 

There  is,  however,  one  difficulty  in  the  introduction  of  thraffiing-mills  into  the 
fouthern  parts  of  the  kingdom,  which  arifes  from  the  manner  of  harvefling  all  kinds 
of  grain,  except  wheat,  which  cannot  probably  be  eafily  removed;  as  the  corn,  in  order 
to  be  clean  thrafhed,  fhould  be  put  into  the  machine  as  flraight  and  regular  as 
poffible.  For  while  the  fheaves,  after  being  loofened  and  fpread  on  the  board,  fo  as  to 
be  eafily  taken  in  by  the  feeding  rollers,  are  paffing  between  them,  they  keep  the 
flraw  fteady,  by  which  means  the  ftrokes  of  the  beaters  or  fcutchers  operate  with 
more  force  and  effeCl  in  feparating  the  grain  from  the  ears;  whereas,  if  the  unthrafhed 
corn  goes  in  fideways  or  irregularly,  the  thrafhers  can  have  but  little  power  upon  it. 
This  would  no  doubt  frequently  happen  in  thrafhing  corn  which  has  been  mowed 
w’ith  the  feythe,  and  which  is  harvefiedin  every  refpeCUike  hay,  fo  that  unlefs  the 
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unthrafted  grain  be  put  into  the  mill  in  finall  quantities,  it  is  almoft  impoflible  that  it 
can  be  completely  feparated  from  the  flraw*^. 

But  though,  when  the  fize  of  the  machine  is  confiderable,  the  expence  of  erect- 
ing it  may  be  from  eighty  to  one  hundred  pounds,  according  to  fituation  and  mate- 
rials, fmaller  ones  may  be  ereCted  at  much  lefs,  as  from  thirty  to  fifty  pounds. 

Some  of  thefe  kind  of  mills  have  rollers  or  fmall  mill-ftones  added  to  them,  for  the 
purpofe  of  crufhing  and  grinding  grain  for  horfes,  fwine,  and  other  animals  j and  alfo 
inftruments  for  cutting  ftraw  into  chaff. 

On  the  neceffity  of  employing  machines  of  this  kind,  it  is  remarked  by  an  able 
writer,  that  it  is  the  only  method  left  for  having  the  corn  cleanly  and  properly 
thraflied.  They  are  fo  quick  in  the  work,  that  the  whole  may  be  done  under  the  eye 
of  the  mafter,  and  the  corn  fecured  in  the  granary  without  the  leafi;  pilfering.  The 
faving,  by  this  means  of  thrafhing,  in  the  extra  quantity  of  corn  procured,  and  the 
fecurity  againfl:  having  the  corn  ftolen  in  the  chaff,  it  is  afferted,  amounts  to  an  advan- 
tage in  favour  of  the  mills  of  about  ten  per  cent  on  the  corn  crops ; in  fome  cafes, 
to  one  fhilling  a bufhel  on  wheat,  and  very  generally  to  twenty  Ihillings  an  acre 
on  the  wheat  crops  f. 

This  machine  has  undoubtedly  many  advantages  over  the  flail,  as  well  as  thofe  of 
faving  time  and  hands ; as  in  thrafhing  damp  corn,  not  capable  of  being  fully  accom- 
plifhed  in  any  other  way,  efpecially  in  wet  feafons ; and  with  fmutty  wheat,  which  is 
thrafhed  by  it  without  any  mifehief  being  done  to  the  found  grain,  the  fmut  not  being 
crulhed  comes  out  whole,  and  is  blown  away  with  the  chaff. 

The  principal  objedions  that  have  been  made  to  thefe  machines,  are  the  great  ex- 
pence of  ereding  and  ufing  them,  their  tendency  to  diminifh  the  labour  of  the  poor, 
and  their  affording  too  great  a fupply  of  ftraw  at  a time.  Thefe  objedions  are,  how- 
ever, of  little  confequence,  when  the  general  utility  and  advantages  of  fuch  ma- 
chines are  confidered ; befides  the  latter  are  either  fuch  as  have  nothing  to  be 
apprehended  from  them,  or  as  may  be  readily  obviated.  The  difficulty  in  regard 
to  the  flraw  may  be  eafily  removed,  by  having  it  properly  flacked  up  or  cut  into 
chaff. 


JVINNOJVING-MA  CHINES. 

Machines  of  this  fort  are  in  pretty  general  ufe,  where  thrafhing  mills,  to  which 
they  may  be  attached,  are  not  ereded  : they  are  made  on  different  principles  accord- 
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ing  to  particular  circumftances.  Thofe  contrived  by  Mr.  Cor,  of  Leiceller,  on 
Mr.  Winlow’s  plan,  are  good  implements,  and  will  drefs  grain  with  much  dif- 
patch.  And  there  are  others  which  are  employed  in  the  northern  diftrifts,  which 
are  made  by  Rodgers,  that  are  alfo  upon  good  and  convenient  principles : as  well  as 
many  more  in  different  places  which  have  great  merit  in  their  conflrudion,  and  do 
their  work  well  and  expeditioufly.  They  are  made  of  different  prices,  from  three 
to  five  or  fix  pounds,  and  will  laft  many  years  when  the  materials  of  which  they  are 
formed  are  of  a proper  kind. 


CHAFF-CUTTERS. 

Of  thefe  ufeful  implements  there  are  a great  variety  formed  on  very  different 
principles.  There  feems,  however,  in  general,  to  have  been  too  little  attention  paid 
to  their  confiruflion,  as  there  is  fcarcely  one  fo  cheap  as  to  be  fuited  for  gene- 
ral ufe.  Thofe  made  on  Mr.  Cook’s  and  Mr.  Nailor’s  plans  are  in  much  efteem 
in  many  places  ; but  one  lately  conftrufted  by  the  fucceflbrs  of  Mr.  Winlow  and 
other  manufacturers,  in  which  the  draw  is  regularly  brought  forward  by  an  iron 
cylinder  contrived  for  the  purpofe,  as  the  implement  is  turned  round,  and  cut  by 
means  of  three  knives  fixed  on  the  wheel,  would  feem  to  be  more  convenient.  Straw 
may,  however,  be  well  and  expeditioufly  cut  by  almofl  any  of  thefe  implements ; but 
in  many  diftriCts,  from  their,  great  expence,  the  common  cutting-box  is  dill  in  ufe. 

As  the  principal  objeCls  aimed  at  in  this  fort  of  machine  are  thofe  of 
expedition,  and  the  leffening  of  bbour,  it  is  obvious  that  many  of  the  improved 
indruments  of  this  kind  mud  anfwer  thefe  purpofes  much  more  effectually  than 
thofe  that  were  formerly  in  ufe,  efpecially  where  they  are  attached  to  any  great 
power,  fuch  as  that  of  horfes  or  water,  as  in  the  cafe  of  thralhing-machines,  or  other 
■mills,  for  which  they  are  in  common  adapted. 

RAKES. 

Implements  of  this  kind  are  employed  for  different  purpofes  in  practical  huf- 
bandry. 

The  common  Hay-Rake  is  too  well  known  to  require  any  defcription  ; but  a late 
improvement  upon  it  feems  to  deferve  notice.  This  is  the  making  of  the  teeth  to 
fcrew  into  the  heads,  and  faden  with  fcrew  nuts,  by  which  the  danger  and  inconve- 
nience of  their  dropping  out  is  prevented. 

With  thefe  Sprbig-teeth- akes  one  perfon  is  fai^fi^^do  confiderably  more  work 
than  with  the  common  wood  rakes  j and  they  are  made  ufe  of  both  for  hay  and 
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corn  with  great  cafe  and  convenience.  Rakes  are  conftruded  in  this  way,  and 
4'old  by  Mr.  Cort  of  Leicefter. 

'Ihe  Corn-Rake  is  a large  rake  made  life  of  in  many  diftrids  for  raking  together 
the  grain  after  it  has  been  mown.  It  is  fometiriies  made  with  wooden  teeth,  feven 
or  eight  inches  in  length ; but  as  thefe  are  very  apt  to  break,  it  is  a much  better 
method  to  have  them  of  iron,  in  which  cafe  they  fnould  be  a little  bent  forward. 
As  it  requires  great  exertion  in  ufmg  thefe  rakes,  they  fhould  be  conftrufled  in  as 
light  a manner  as  is  confiftent  with  the  w’ork  they  have  to  perform. 

'rhe  Tu  'itch-Rake  is  a fort  of  rake  which  is  frequently  neceffary  for  the  clearing  of 
certain  deferiptions  of  land  from  thefe,  as  well  as  other  kinds  of  weeds.  The  belt 
way  of  making  it  is  probably  with  a double  row  of  teeth,  thofe  of  one  row  being 
placed  oppofite  the  intervals  of  thofe  of  the  other.  By  this  means  it  is  rendered  a 
more  convenient  and  eft'eftual  implement. 

The  Horfc  Stubble-Rake  is  a large  heavy  kind  of  rake,  with  ftrong  iron  teeth, 
fourteen  or  fifteen  inches  in  length,  placed  at  five  or  fix  inches  diflance  from  each 
other,  having  a beam  about  four  inches  fquare,  and  eight  or  ten  feet  in  length. 
It  is  commonly  drawn  by  two  horfes,  and  is  very  effeftive  in  clearing  Rubbles. 

fVheel  Carriages  for  Ilujbamlry. 

The  ff  aggons  which  are  employed  in  hufbandry  are  conflrucled  in  different 
forms,  and  of  various  dimenfions,  in  different  diftiicls ; and,  in  general,  without 
fuflicient  attenribn  to  the  nature  of  the  roads,  or  the  mateiials  that  are  to  be  carried. 
They  are  indeed  commonly  much  too  heavy  and  clumfy  to  be  convenient.  The 
Berkihire  waggon  would  feem,  however,  to  be  conftrufted  on  a more  neat  and  con- 
venient principle  than  thofe  which  are  made  ufe  of  in  mod  of  the  more  fouthern 
counties : it  is  neither  fo  heavy  nor  fo  high,  while  it  poffeffes  fuff.cient  ffrength,  and 
is  eafy  in  the  draught. 

A very  ufeful  improvement  in  this  carriage  has  been  fuggefteJ  in  a late  publi- 
cation, which  is  that  of  leaving  the  fpace  fufficiently  deep  in  the  bed  of  the  waggon 
for  the  fore  wheels  to  lock  round  in  the  fhorteff  curve,  as  by  the  prefent  mode  of 
cenftruftion  much  time  is  loft  in  turning  at  the  ends  of  fwaths  in  carrying  hay,  and 
cn  many  other  occafions.  In  this  way  the  inconvenience  may  be  removed  without 
doing  the  fmalleft  injury  to  the  fymmetry  or  ftrength  of  the  carriage  ’*.  But  thofe 
employed  in  Gloucefterfliire  are  preferred  to  any  others  in  the  kingdom,  by  an 
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intelligent  writer,  who  has  attended  much  to  the  fubjeft ; as  by  means  of  a crooked 
fide-rail,  bending  archwife  over  the.  hind  wheel,  the  bodies  or  frames  of  them  are 
kept  low,  without  the  diameter  of  the  wheels  being  much  leffened.  The  bodies  are 
likewife  made  wide  in  proportion  to  their  fhallownefs,  and  the  wheels  run  fix  inches 
wider  than  thofe  of  moll  other  waggons,  whereby  advantages  in  carrying  top-loads 
are  evidently  obtained  *. 

In  many  diflrids,  waggons  are  the  principal  carriages  employed  in  getting  in  the 
hay  and  corn,  aild  carrying  them  to  the  market,  and  likewife  in  bringing  manure, 
coals,  and  various  other  materials.  In  fuch  cafes  they  are  generally  drawn  by  the 
whole  team  on  the  farm,  and  two  men,  or  a man  and  a boy,  are  neceflary  to  attend 
them  in  performing  the  bufmefs. 

But  this  fort  of  conveyance,  however  well  conftrufted,  from  its  great  weight  and 
unwieldinefs,  as  well  as  its  expence,  feems  far  from  being  advantageous  to  the  interefts 
of  the  farmer  ; as  while  it  is  highly  deftruftive  of  the  roads,  it  requires  great  power 
in  the  draught,  which  mull  be  procured  at  much  expence,  without  affording  an 
adequate  compenfation  in  the  quantity  of  materials  which  it  conveys.  It  is  however 
fuppofed  by  a later  author,  that  in  performing  diftant  carriages,  where  the  roads  are 
level  and  fubftantially  made,  and  the  waggons  at  all  times  f ully  loaded^  one  of  them 
may  probably  be  as  advantageoufly  ufed  as  two  or  more  carts  of  lefs  dimenfions  j 
but  that  where  labour  is  required  to  be  performed  with  expedition,  as  in  the  harveft- 
ing  of  hay  and  corn,  fuch  unwieldy  machines  are  ill  calculated  for  the  purpofe  j and 
that  on  every  occafion,  where  they  return  only  half  or  a third  part  loaded,  the 
farmer  muft  obvioully  fuflain  a confiderable  lofs  f. 

The  ufe  of  heavy  carriages  being  found  inconvenient  in  performing  fome  forts  of 
bufmefs,  farmers,  in  particular  inftances,  have  had  recourfe  to  a lighter  fort  of 
Vehicle  for  conveying  manures,  and  other  materials  of  the  fame  kind,  upon  land, 
while  large  waggons  are  employed  for  other  purpofes.  In  this  way  the  improved 
Irljh  car  has  been  made  ufe  of,  and  found  well  adapted  to  the  conveyance  of  fuch 
Tubftances,  a good  horfe  being  capable  of  drawing  with  eafe  and  expedition  more 
than  a ton  weight. 

In  its  conflruftion  it  approaches  much  to  the  fquare  form,  being  only  a few 
inches  longer  in  the  bed  than  it  is  broad ; the  wheels  are  made  low  and  broad, 
with  a flat  bearing,  and  placed  under  the  body  of  the  machine.  From  thefe  dif- 
ferent circumftances  it  poflefles  many  advantages  j . it  can  be  readily  filled,  pafs  coiw 
fined  gateways  with  facility,  and  be  drawn  upon  foft  meadow  or  ploughed  grounds 
with  much  lefs  injury  and  inconvenience.  From  the  cylindrical  form  of  the  rims  of 
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the  wheels  much  lefs  refiftance  is  faid  to  be  given  in  the  draught  * ; confequently 
heavier  weights  can  be  drawn.  The  bufinefs  of  hulbandry  in  Ireland  is  chiefly  per- 
formed by  this  fort  of  fmall  carts  where  hay  or  corn  in  the  ftraw  is  to  be  carried, 
ladders  being  added.  They  are,  how^ever,  thought  inferior  to  the  flngle-horfe  cart  by 
foiiie  perfons  who  have  clofely  attended  to  them  f. 

CARTS. 

The  Carts  ufed  In  agriculture  are  made  with  much  variety  in  different  diflridls, 
but,  like  waggons,  are  probably,  in  general,  too  heavy  in  their  conflruflion  to  be 
employed  with  the  greatefl:  advantage.  In  fome  places  they  are  fo  formed  as  to  be, 
when  empty,  full  as  heavy  as  one  horfe  can  draw,  efpecially  where  the  wheels  are 
broad,  and  of  courfe  much  refiftance  occafioned  by  the  increafed  friction.  Nothing 
can,  indeed,  be  more  injudicious  than  the  enormous  bulk  and  clumfinpfs  of  the 
farm  carts  commonly  employed  in  fome  diflricts  j and  the  inconvenience  and  lofs 
that  refult  from  the  ufe  of  fuch  clumfy  carriages  are  greater  than  can  be  eaflly 
imagined.  Beftdes,  in  confequence  of  the  great  height  of  the  wheels,  the  nave, 
fpokes,  and  fellies,  mufl  all  be  made  of  fuch  weighty  materials,  in  order  to  render 
them  moderately  ftrong  and  firm,  as  not  only  to  add  a prodigious  unneceffary  load 
to  the  horfes,  but  greatly  to  enhance  the  expence  of  fuch  vehicles.  The  difficulty 
of  loading  the  cart,  too,  is  fo  much  increafed  from  the  fame  caufe,  as  at  leaft;  to 
double  the  expence  that  it  might  be  performed  at.  And,  on  account  of  the  number 
of  horfes  that  are  required  to  draw  them,  and  the  time  lofl;  by  the  men  in  filling 
them,  as  well  as  the  damage  done  upon  retentive  fubfoils  by  their  being  torn  into 
deep  ruts,  they  are  clearly  fhewn  to  be  lefs  advantageous  than  thofe  of  the  fmaller 
kind.  Lightnefs  in  a carriage  that  is  to  go  upon  land,  is  a quality  of  the  firfl  import- 
ance in  the  bufinefs  of  a farm ; this  is  particularly  evident  w^hen  it  is  confidered  that 
by  fuch  means,  with  the  fame  flrength  of  draught,  more  than  four  times  the  quantity 
of  work  can  be  done  in  the  fame  length  of  time.  Low  wheels  in  vehicles  of  this 
fort  alfo  enable  a much  heavier  load  to  be  drawn  ; and  of  courfe  render  fmall  carts 
preferable  on  that  ground  as  well  as  thofe  that  have  been  ftated.  Carts,  if  properly 
conftrufted,  for  many  kinds  of  weighty  goods  need  not,  independent  of  wheels 
and  axle-tree,  weigh  more  than  one  hundred  weight,  and  for  mofl;  purpofes  they 
need  not  exceed  two  hundred  weight.  Large  waggons,  as  well  as  heavy-confl:ru(3:- 
cd  carts,  ftiould,  therefore,  except  in  particular  fituations,  be  exchanged  for  thofe 
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of  the  lighter  kinds,  by  which  more  work  may  be  performed  in  an  equal  lengtlji 
of  time,  and  with  much  greater  eafe  and  convenience. 

Singk-IIorfe  Carts. — The  large  wains,  or  heavy  four-horfe  waggons,  which  are 
'.ommon  in  many  of  the  fouthern  counties,  are  not  only  reprobated,  but  in 
a great  meafure  exploded  in  thofe  of  the  north,  where ' one  and  two  horfe  carts*, 
with  fome  variety  of  conflruction,  are  moftly  made  ufe  of.  One  horfe  with  thefe 
carts  draw's  from  twelve  to  twenty-four  hundred  weight,  and -on  good  road  fome* 
times  thirty,  with  great  facility.  In  the  moft  improved  cart  of  this  fort,  the  bottom, 
when  placed  on  the  axle,  projects,  on  each  fide,  over  the  inner  heads  of  the  naves, 
fo  as  nearly  to  touch  the  fpokes  of  the  wheels ; from  which  acquifition  of  breadth 
the  capacity  of  the  cart  is  much  increafed,  while  the  fide  ftandards,  by  being  brought 
nearer  to  the  perpendicular  fituation,  are  enabled  to  fuftain  confiderably  nrore 
weight.  This  is  termed  the  Clqfe  or  Coup  Cart^  and  is  about  five  feet  three  inches 
in  length,  four  feet  in  breadth  below',  and  four  feet  three  inches  above,  having  a 
depth  of  one  foot  three  inches,  and  containing  about  a cubic  yard.  The  wheels 
are  commonly  about  fifty  inches  in  height,  and  the  axle-tree  moflly  formed  of  iron, 
though  wood  will  anfvver  the  purpofe  tolerably  well. 

A very  intelligent  agriculturift,  who  has  paid  much  attention  to  the  importance 
of  carts  in  hufbandry,  found  in  conflrudling  fingle-horfe  ones  that  the  capacity  of 
waggons  was  by  no  means  a juft  rule  for  them.  From  thofe  w'ith  which  he  was 
acquainted,  containing  in  the  bed,  or  huch^  ninety-fix  cubical  feet,  being  twelve 
feet  long,  four  feet  wide,  and  tw'o  feet  in  depth  ; it  w'as  fuppofed  that  to  give  one 
horfe  the  fourth  of  the  load  of  four,  it  would  only  be  neceflary  to  give  them  a fpace 
of  twenty-four  cubical  feet,  or  to  make  them  four  feet  by  three,  with  a depth  of 
two  feet ; but  it  w'as  foon  obferved  that  the  power  of  a horfe  was  fo  much  greater 
in  working  fingly  than  in  a team,  that  they  might  be  enlarged  fo  as  to  have  the  dimen- 
fions  of  five  feet  one  inch  in  length  of  buck.,  three  feet  feven  inches  in  breadth,  two 
feet  in  depth,  and  to  contain  thirty-five  cubical  feet  and  a fradion.  This  places 
in  a ftriking  point  of  view  the  advantage  fuch  fmall  carts  have  over  large  ones  in 
the  quantity  of  work  performed 

On  the  fubjed  of  fingle-horfe  carts  it  is  alfo  obferved  by  another  pradical  writer, 
“ that  thofe  which  are  in  ufe  in  various  parts  of  England  appear  to  be  the  beft  cal- 
culated for  the  purpofe  of  carrying  all  kinds  of  goods,  except  fingle  trees,  blocks  of 
ftone,  or  any  other  article  whofe  w'eight  may  be  too  much  for  the  ftrength  of  fuch 
carts,  and  which  cannot  eafily  and  without  lofs  be  divided  into  feparate  loads;  in 
kll  or  moft  places  .where  the  roads  are  particularly  bad,  either  arifing  from  foft 
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mud  and  clay,  or  large  (tones,  and  where  there  are  deep  ruts,  efpecially  in  hilly 
countries,  and  where  the  people  are  poor,  and  confequently  particularly  (ludious  to 
keep  their  expcnces  under  as  much  as  polTible. — ^Thefe  are  the  places  * and  the 
people  with  whom  fingle-liorfe  carts  are  in  common  ufe ; and  is  a ftrong  proof  of 
theeconomy  of  the  plan.”  “ It  is  equally  certain,”  he  obfei  ves,  ‘‘thatwhere  the  coun- 
try is  level,  the  roads  free  from  ruts,  and  the  people  rich,  they  indulge  in  expenfive 
horfes,  and  in  teams  of  parade  and  (Irow.  Such,  for  inftance,  as  thofe  ufed  by 
the  brewers  and  diftillers  of  Middlefex  and  Surrey.”  It  is  alfo  farther  dated,  that  he 
has  four  of  thefe  one-horfe  carts  in  ufe  himfelf ; and  that  in  loading  the  gravel  of 
flints  they  are  always  filled  to  carry  twenty-five  cubical  feet,  and  for  manure  from 
thirty  to  forty  f.  The  great  fuperiority  of  thefe  carts  is  rendeied  dill  more  ob- 
vious and  driking  by  the  obfervations  that  “ two  horfes,  yoked  in  fmgle-horfe 
carts,  will  draw  as  much  as  three  horfes  yoked  in  one  cart ; that  a common  carrier 
at  Carlifle  w'ho  many  years  employed  a waggon,  has  laid  it  afide,  and  now  ufes 
fmgle-horfe  carts  only ; as  he  finds  he  can,  by  that  means,  carry  much  greater 
weights  J.” 

It  is  likewife  fuppofed  in  the  fame  work,  that  the  fuperior  goodnefs  of  the 
roads  in  Cumberland  may  be  aferibed  to  the  general  ufe  of  fmgle-horfe  carts  ; and 
that  wherever  waggons  are  employed  they  are  the  dedruftion  of  roads,  efpecially 
where  the  country  is  hilly,  and  where  they  are  under  the  neceffity  of  having  the 
wheels  locked,  as  in  fuch  cafes  the  banks  are  in  a manner  ploughed  up  by  them.  The 
fame  objections  are  equally  drong  againd  large  and  heavy  carts,  as  they  produce 
the  fame  bad  effefts  only  in  a fomewhat  lefs  degree. 

It  is,  in  (hort,  drongly  contended  that  waggons  cannot  be  advantageous  to  the 
farmer,  fince  the  fame  number  of  horfes  yoked  in  fmgle-horfe  carts  will  draw  con- 
fiderably  more  than  when  yoked  fix  or  eight  together.  Befides,  it  is  conceived 
that  fmgle-horfe  carts  are  fuperior  on  other  grounds  j they  are  loaded  and  unloaded 
with  greater  eafe  and  convenience,  and  are  more  handy  for  almod  every  purpofe, 
and  fix  or  eight  of  them  may  be  managed  by  a man  and  a boy  at  very  little 
cxpence. 

In  thefe  carts  too,  the  fize  of  the  wheels  can  be  adapted  wdth  the  greated  exafl- 
nefs  to  the  height  of  the  horfes,  and  be  placed  with  more  convenience  in  regard  to 
the  centre  of  gravity  of  the  load,  by  which  the  draught  is  confiderably  lefl'ened. 

The  mountainous  dlftri^ts  of  Derbyfliue,  Wales,  Cumberland,  Dumfries,  Dumbartorj,  See. 

t Agricultural  Report  of  Middlefex. 
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In  fad  the  Cumberland  farmers,  and  thofe  of  fome  other  counties,  are  fully 
convinced  that  very  great  advantages  are  derived  from  ufing  carts  of  the  fmgle- 
horfe  kind.  This  fort  of  cart  has  likewife  been  compared  in  many  different  points 
of  view  by  an  accurate  obferver,  and  found  in  almofl  every  inflance  to  be  greatly 
fuperior  to  waggons,  or  tumbrils,  for  almofl  all  the  various  purpofes  of  the  farm  *. 

Where  fmall  carts  are  employed,  it  is  frequently  the  cuflom  to  have  different  forts 
for  different  purpofes ; thofe  of  the  clofe  kind  being  principally  employed  in  carry- 
ing out  dung,  compofl,  and  fuch-like  compad  heavy  materials ; while  others  made  of 
a kind  of  frame-work  are  occafionally  placed  on  the  fame  wheels,  and  ufed  for 
conveying  bulky  loads,  fuch  as  corn  in  the  flraw,  hay,  and  other  fimilar  fubflances, 
and  which  are  in  confequence  denominated  corn  and  hay  carts.  But  the  fmall 
cart,  which  is  X.txmc^  farmer  S~cart^  as  well  as  mofl  of  the  fmall-fized  carts,  and 
all  thofe  of  the  larger  kinds,  by  having  ladders  attached  to  them  at  the  ends  and 
Tides,  may  be  conveniently  employed  for  all  the  purpofes  of  the  farmer,  without 
the  trouble,  inconvenience,  and  expence,  of  fuch  a number  of  different  forts  of  carts. 

A very  convenient  and  ufeful  form  of  cart  for  almofl  all  farming  purpofes,  efpe- 
cially  in  hilly  diflrids,  is  in  ufe  in  fome  parts  of  Wales,  as  about  Llandilloj  it  is 
commonly  drawn  by  three  horfes,  one  in  the  fhafts,  and  two  abreafl  before.  The 
wheels  are  fo  made  and  placed,  that  the  weight  principally  lies  on  the  perpendi- 
cular fpoke  ; the  body  of  the  carriage  is  fhort  and  rather  broad,  but  made  with 
fuch  a curve  as  to  give  the  load  an  inclination  towards  the  axle-tree.  This  cart 
ferves  different  ufes ; the  body  conveying  dung,  coals,  &c.  while  by  the  addition 
offhelvings  in  the  way  jufl  noticed  the  different  crops  can  be  carried  with  great  facility. 

When  carts  are  intended  for  the  quarry,  and  confequently  carrying  very  heavy 
weights  of  folid  materials,  fuch  as  broad  flat  (tones,  flates,  &c.  they  fliould  be 
made  low  and  without  ledges,  in  order  that  they  may  be  loaded  and  unloaded  with 
care  and  convenience,  and  be  fufficiently  flrong  to  prevent  their  giving  way  under 
the  preffure  of  fuch  loads. 

Some  ingenious  improvements  have  lately  been  made  in  carts,  in  order  to  prevent 
the  too  great  rapidity  of  their  motion  in  going  down  deep  hills,  and  for  adjufting 
the  pofitions  of  the  centre  of  gravity  of  the  load,  fo  as  to  have  a fuitable  bearing 
on  the  horfe,  or  other  animal,  which  draws  them  in  fuch  cafes.  The  firfl  has 
been  effected  by  means  of  fridlion  on  the  (ides  of  the  wheel,  by  the  application  of 
what  is  termed  a fri£lion-drag,  inflead  of  the  ufual  inconvenient  and  dangerous 
method  of  locking  the  wheels ; and  the  latter  by  a kind  of  toothed  rack  faflened  to 
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the  front  of  the  cart  by  a fcrew,  and  worked  by  a pinion  and  handle  fixed  to  the 
pole,  where  the  cart  is  made  to  be  drawn  in  that  way  ; and  fo  contrived  as  to  admit 
of  the  fore  part  of  the  cart  being  elevated  in  proportion  to  the  fteepnefs  of  the  de- 
clivity, by  which  means  the  weight  of  the  load  is  thrown  more  upon  the  axis,  and 
confequently  relieves  the  necks  of  the  cattle  which  are  employed  in  the  draught. 
Another  more  fimple  method  of  accompliihing  this  point  is  by  a ftrong  piece  of 
iron,  which  is  bent  fo  as  to  form  part  of  the  arch  of  a circle,  the  radius  of  which 
is  nearly  equal  to  its  diftance  from  the  axis  of  the  cart,  and  which  is  perforated 
with  holes,  for  the  admillion  of  a ftrong  iron-pin,  by  which  the  body  of  the  cart 
is  kept  at  any  defired  inclination  with  the  pole. 

The  fridion-bar,  or  drag,  by  being  connected  with  the  tail  of  the  cart  by  a fmall 
chain,  and  to  the  fiont  by  a clofely  notched  or  toothed  rack  that  catches  on  a 
ftrong  ftaple,  can  be  made  to  afford  different  degrees  of  preffure  on  the  fides  of  the 
wheel,  according-  to  the  nature  of  the  hill,  or  the  inclination  of  the  driver  *.  From, 
the  circumftance  of  this  application  of  the  drag,  it  has  been  termed  a drag-cart. 

By  thefe  ingenious  and  fimple  contrivances  many  advantages  are  produced,  the. 
danger  to  which  horfes  and  drivers  are  frequently  expofed  is  obviated,  much  time 
faved,  and  the  deftrudion  of  the  roads  confiderably  leffened. 

As  it  has  been  fliewn  that  thofe  parts  of  the  neck  and  ftioulder-blades  on  which 
the  collars  reft  in  draught-horfes  have  that  degree  of  Hope,  or  inclination,  which- 
forms  an  angle  with  the  horizon  of  about  fourteen  or  fifteen  degrees,  it  is  plain 
that  the  line  in  which  they  drav/  fhould  form  the  fame  angle  ; as  in  that  cafe 
they  will  pull  in  that  line  of  diredion  which  coincides  the  moft  with  the  fliape  of 
their  ihoulders,  and,  of  courfe,  all  the  different  parts  of  their  fhoulders  will  be 
equally  preffed  or  aded  upon  by  the  collars.  Hence  horfes  draw  more  in  con« 
formity  to  their  mechanifm  in  a Hoping,  than  an  horizontal  line  of  diredion ; and 
the  power  or  advantage  which  they  have  in  overcoming  the  refiftance  of  obftacles 
in  this  diredion  is  likewife  mechanically  great,  as  may  be  eafily  demonftrated.. 
On  thefe  principles,  therefore,  fingle-horfe  carts  muft  be  more  advantageous  than 
teams,  as  in  the  latter  cafes  many  of  the  horfes  muft  draw  in  a horizontal 
diredion,  confequently  in  a way  that  is  inconfiftent  with  their  mechanifm,  and  the 
eftablifhed  principles  of  mechanical  fciencef.  This  likewife  places  in  the  moft 
clear  and  fatisfadory  point  of  view,  the  neceffity  of  having  the  wheels  in  all 
forts  of  carts  properly  adapted  to  the  fize  of  the  horfes  or  other  animals  employed. 
In  them. 

*■  Lord  Somerville’3  Paper  in  Communications  to  the  Board  of  Agriculture,  vol.  II. 
t Walker’s  Syftem  of  Familiar  Philofophy,  p.  167, 
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But  notwith {landing  the  evident  advantage  of  employing  fingle-horfe  carts  In 
many  diftrids  in  preference  to  v^aggons  and  heavy  carts,  it  is  obvious,  from  the 
nature  of  the  roads  and  grounds,  as  well  as  many  other  circumflances  in  other 
places,  that  they  cannot  be  generally  had  recourfe  to ; but  that  in  refpedl  to  the 
conflruflion  of  them,  as  well  as  to  moil  other  implements  made  ufe  of  by  the 
hufbandman,  there  mufl  be  a diflerence  according  to  the  nature  of  the  fituation  and 
the  lands  and  roads  on  which  they  are  to  be  employed.  It  mull,  however,  be  ad- 
mitted, that  in  moll  of  thofe  diflridts  in  which  a number  of  horfes  are  put  into  one 
cart,  confiderable  advantages  may  be  derived  from  a redudlon  in  their  weight,  and 
from  their  being  made  in  a lefs  clumfy  manner,  as  well  as  from  the  rim^  of  the 
wheels  being  made  cylindrical  inllead  of  the  ufual  conical  form. 
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PLATE  II. 

Swing-  Ploughs, 

[To  face  Page  40.]' 

Fig.  I.  Is  a reprefentatlon  of  the  Rotheram.  or  patent  plough.  As  this  fort  of  plough  is 
not  incumbered  with  wheels,  it  muft  be  the  moll  free  from  friftion,  and  the  refiftance  which 
ncceflarily  proceeds  from  that  caufe  ; confequently,  may  in  general  be  faid  to  be  the  lighted 
of  draught. 

Fig.  2.  Reprefents  SmalPs  chain-plough,  which  will  be  found  highly  ufeful  in  cultivating 
ftrong  lands  and  rough  grounds ; for,  Ihould  the  (hare,  or  coulter,  fuddenly  meet  with  any 
obflruflion,  the  drain  would  be  Immediately  thrown  upon  the  chain,  indead  of  the  beam. 

Fig.  3.  Is  a fwing-plough,  with  Lord  Somerville’s  improved  mould-board. 

From  the  clean  diarpened  condru£lion  of  the  bread  and  throat  of  this  plough,  deep  dllF 
land  may  be  broken  up  with  great  fuccefs  j and  as  the  extremity  of  the  mould-board  is 
moveable,  the  furrows  may  be  laid  more  or  lefs  flat,  according  to  the  circumdances  of  the 
cafe. 
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PLATE  III. 

Kentijld  and  Norfolk  Ploughs. 

[7b  face  Page  40,] 

A reprefentation  of  the  Nofnlk  Plough  is  given  at  fg.  i..  The  head  and  beam  are  ihort,  hut 
carriage  part  or  wheels  (land  high  j by  which  means  the  fore  end  of  the  beam  is  much  raifed,  and 
the  horfes  are  more  conveniently  driven.  It  is  ufually  drawn  by  two  horfes  abreafl,  the’ 
ploughman  guiding  them  by  reins.  It  is  an  ufeful  plough  in  fuch  light  foils  as  it  is  generally 
employed  upon. 

At  Fig.  2.  is  feen  the  Furn-’ivrejl  or  Keutifj  Plough^  a powerful  implement  in  ftiff  flrong  foils, 
but  very  heavy.  It  is  ufed  in  Kent  with  four  horfes  abreafl:,  and  anfwerswell  among  flints  or 
Tocks,  and  in  dry  foils,  from  its  going  deep  and  laying  the  furrovv'  flice  quite  flat,  without  any 
opening  in  the  feam.  It  colls,  complete,  5/.  ^s. 

Mr.  Boys  defcribes  k as  confifling  “ of  a beam  of  oak-  ten  feet  long,  five  inches  deep,  and  four 
broad  j behind  which  is  a foot,  five  inches  by  three  and  a half,  and  three  feet  and  a half  long,  on 
the  top  of  which  the  handles  are  placed  ; the  foot  is  tenoned  to  the  end  of  the  beam,  and  mortifed 
at  the  bottom  to  the  end  of  the  chep.  Through  the  beam,  at  two  feet  five  inches  diflancefrom  the 
foot,  is  a {heath  of  oak  feven  inches  wide  and  one  and  a half  thick,  which  is  mortifed  into  the 
chep  in  an  oblique  dire£lion,  fo  that  the  point  of  the  fhare  is  twenty-two  inches  diflant  from 
the  beam.  The  chep  to  which  the  fliare  is  fixed  is  five  feet  long,  four  inches  wide,  and  five 
inches  deep.  The  (liare  is  of  hammered  iron,  weighs  about  thirty-tw’o  pounds,  is  twenty- 
inches  long,  and  from  four  inches  and  a half  to  feven  inches  wide  at  the  point. 

“The  upper  end  of  the  beam  reits  on  a carriage  with  two  wheels,  three  feet  two  inches  high. 
On  the  axle-tree  is  a gallows,  on  which  is  a Aiding  bolfter,  to  let  up  and  down.  Through 
the  centre  of  the  axle  is  a clafp-iron,  to  which  is  fixed  a flrong  chain  called  a tow,  that  comes 
over  the  beam,  fo  fixed,  as  by  means  of  notches  (or  a pin  called  a check)  to  let  the  whole  ploughs 
out  a greater  length  from  the  axle,  thereby  letting  it  down  to  a greater  depth,” 
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PLATE  IV. 

Common  Wheel-Ploughs* 

[To  face  Page  40.] 

Fig.  I.  Is  the  reprefentatlon  of  a wheel-plough  of  the  Rotheram  kind. 

Fig.  2.  A common  wheel-plough  ufed  in  many  diftrifts. 

Fig.  3.  Is  a double  mould-boarded  wheel-plough,  employed  for  the  purpofe  of  earthing  up 
crops  fown  or  fet  in  rows  at  great  dlftances. 

Fig.  4.  Is  a fort  of  fen  plough  which  has  been  found  ufeful  In  Lancolnftrire.  It  has  a 
cutting  wheel  as  feen  at  a. 

Fig.  5.  Is  a marking  plough,  fometimes  ufed  for  regulating  the  drills,  where  that  fort  ©f 
hulbandry  is  to  be  employed  j hut  more  particularly  ufeful  for  marking  out  ridges. 


.,Vi 


W 

i « 


*\ 


>>,«V:^'.J' 


I.  V 


rv^ 


.-V'.'?^'  .''M  ■'  ■<•' 

C . ^ ' 


y . 


!T;T 


"i 

fft 


■'  -^'  ■". 


’■'*  ■■’■2* 


. vj 


•4 

3, 

* < 


^;::fc?5PV’- 

V j' 


— ■ 


Y' 

• m 

i' 


>;; 

■U”’»J 


ii*  Vt 


si; 


IK 


-■■/■'■  .Vi  •!T.4tl 

^V"‘v 


i: 

:;.^l 

■%: 

* * j 

!-.vi 

'V 

■vYs' 

ornUW 

j ■ jM  ^ ■■ 

t 

W ., 

VI  M' 

ao ri::kvyj  A 

Xit' 

•LM(w ..  -. 

•i  l,»c>^  s «I 

•£ 

'i-'  .'ii,- 


•'■»  ♦‘>  .1  ''  ■ ■TVf.V 


' ' ■>■•'.•.',  , . _ - , .1  ''7^  -"H  * 

i‘-  s. ’-lit  , fij  ':.Af1si' lu  :.^' 'ny.‘»(  .?•  ?V  V s;.'i^V  ^ «/  . 


■m 


,r  *i  !!■>:{  J 

• ii;:’.L,  ijs  •’«,fr*i.  .-  -,^  .,>7  !».»»  >■,  ^ v^'-’vJ-  5iUir3i  n i-  » -**  "•S^. 

.'4^  '*  '}  ,>• 4 f>iwf<p»»  r -- V7)j,if..ftjj,i 

' ’1‘.  -‘  r' 


■|*r-?r.''  . ‘ "’  ‘ . . ,'f  '■  .'  ' ' . ' ' . , . ' . ''*  J? 

t ' '•  iU:iI  V -vxl  !'.:».»» >5  ’ n t.  i -j*  Vyl 


PLATE  V. 

Double-’wheel  Ploughs, 

[To  face  Page  40.] 

Fig.  I.  Exhibits  a Double  Plough  ufed  in  Leicefterfliire.  It  requires  a flrong  team,  but 
ploughs  two  acres  in  the  day,  and  goes  fteady,  without  holding,  from  one  end  of  the  furrow 
to  the  other.  It  is  made  by  Mr.  Hanford,  of  Hathem  in  that  county,  and  cofts  about  5/.  ^s. 

Fig.  2.  Is  a Sirigle-ivheekd  Skim-coultered  Plough.  It  is  an  ufeful  implement,  and  capable  of 
being  ufed  with  the  common,  without  the  fkim  coulter.  It  is  made  as  above,  and  cofts  about 
3/.  1 3/.  6d. 

At  Fig.  3.  is  feen  an  Improved  Wheel  Plough,  invented  by  Mr.  Tugwell  j 

Ft.  hi. 


The  different  dimenfions  of  'which  are  : from  i to  3 — 6 o 

3 to  4 — 3 8 

3 to  5 — 4 3 

, 5 to  6 — 2 5 

7 to  6 — 2 8 

1 to  3 — I 5 

' I to  8 — 2 10 

I to  9 — 4 8 

Heel  to  tuck  hole  of  fhare  — 26^ 

Tuck  hole  to  point  of  fhare  — 08+ 

« a to  b — 24 

d to  e — 2 5 

c to  d — I 4 

d to  e — 2 5 

Diameter  of  wheel  — ^ 9 
d to  f — on 

g to  h — o lOg 
e to  i — I 3^ 
k to  1 — o 9 
. Breadth  at  heel  — -09 

Breadth  of  fin  — ° 7 

Top  of  beam  at  the  heel  to  ground  — 08^ 
Mould  board  proje£ls  at  top  more  than  breadth  at  heel  — 06 


Fig.4-  Reprefents  a two-furrow  vvheel  plough,  invented  and  recommended  byLordSomerville, 
particularly  where  deep  ploughing  is  not  required,  and  where  expenfive  teams  are  kept,  as 


Plate  V,  continued^ 


performing  double  the  work  of  other  kinds,  a a,  the  moveable  parts  of  the  mould  boards  at- 
tached to  the  fixed  parts  by  means  of  flat  hinges,  thin  flexible  plates  of  tempered  fteel  or  hard 
hammered  iron,  fo  as  to  admit  of  being  fet  to  form  different  inclinations  with  them.  This  is 
effe£led  by  means  of  fcrews  paffing  from  the  infide  behind  thefe  moveable  parts,  but  which 
are  not  feen  in  the  figure.  Thefe  fcrews  are  fo  contrived  as  to  keep  the  moveable  pieces  in 
any  pofition,  according  to  the  nature  of  the  work,  fo  as  to  lay  the  furrow-llice  more  or  lefs 
flat.  The  parts  of  the  mould  plates  marked  with  the  dotted  lines  c r,  as  mofl  liable  to  wear,, 
(hould  be  twice  the  thicknefs  of  the  others,  to  laft  as  long  as  the  reft  of  the  plough. 


PLATE  VL 


Improved  Wheel  Ploughs* 

\To  face  Page  40.] 

At  Fig.  I.  Is  reprefented  an  \m'^xo\eAtwo-nvheel plough  ufed  in  the  Midland  dlftrl£ls  : a the 
check-chain  to  pull  up  the  wheels  in  opening  ridges  or  clearing  furrows.  It  is  made  by  Mr^ 
Handford  in  Leicellerlhire,  and  cofts,  with  a double  fet  of  fliares,  about  3/.  3/. 

Fig.  %.  Exhibits  a wheel-plough  ufed  in  SulTex  for  light  foils.  It  is  ufually  drawn  by 
two  horfes  abrcaft,  directed  by  the  holder  by  reins  from  the  handle,  and  works  fteadily, 
difpatching  much  work.  Ploughs  of  this  fort  are  made  by  Wingham  of  Nut  Courn,  near 
Chichefter. 

At  Fig,  3.  is  a back  and  fide  view  of  the  fame  plough. 

Fig.  4.  Explains  the  manner  of  fixing  the  wheel  and  draught. 

Fig.  5.  Reprefents  another  wheel-plough  employed  in  hard  foils,  with  three  or  four  horfes 
(ingle  or  abread;.  It  is  found  ufeful  in  doing  a great  extent  of  work  in  the  day. 
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PLATE  VII. 

Drain'ng-PIoughs. 

[To  face  Page  40.3 

Fig.\’  Reprefents  a dralning-plough  made  ufe  of  in  Leiceflerflilre. 

Fig.  a.  Is  the  reprefentation  of  a dyain-  or  gutter-plough  recommended  by  the  Duke  of 
Bridgewater  ; in  which  a ^ is  the  beam  j c4the  handles  ; e the  (hare- or  fock  ; f the  coulter  or 
firft  cutter  of  the  fod,  fixed  to  the  fliare  \g  the  other  coulter,  or  fecond  cutter,  which  feparates 
the  fod  from  the  land,  and  diredts  it  through  the  fpace  or  opening  between  f and  g ; this 
coulter  is  connedled  with  the  fliare  and  beam}  hi  tlie  flieath;  ^ the  bridle  or  muzzle  to 
which  the  fwingle  tree  is  attached ; I m two  wheels  of  call  iron,  which  may  be  raifed  or 
lowered  by  fcrews  at  n preffing  upon  the  flat  irons  0 0,  to  which  the  axis  of  each  wheel  is 
fixed.  Thefe  wheels  regulate  the  depth  which  the  fliare  is  to  penetrate  into  the  earth ; p a 
chain  with  an  iron  pin  to  move  the  fcrews  at  0. 

It  has  been  found  ufeful  in  forming  gutter-drains  on  grafs  lands  where  the  foi^s  are  of  a 
retentive  nature.  The  power  of  fix  horfes  is  required  in  drawing  it  in  foils  that  have  not 
been  drained  before.  But  in  opening'  the  old  gutters  four  horfes  are  fufficient. 

P'g’  3 Is  a plough  employed  for  opening  the  furrows  in  tillage  lands. 

Fig.  4.  Is  a draining  furrow  plough  ufed  in  Northamptonfliire. 

Fig.  5.  Reprefents  the  mole-plough  invented  by  Mr.  Adam  Scott,  in  which  a is  the  beam  j 
h the  coulter;  and  c the  cone  which  forms  the  drain.  It  has  been  lately  improved  lo  as  to 
require  much  lefs  force  of  draught,  by  having  wheels  placed  before,  and  a roller  behind,  but 
which  are  not  fliown  in  the  figure.  This  is  an  effedlive  implement  on  lands  of  the  ftiflF 
clayey  kind. 

Fig.  6.  Is  a fedlion  of  the  drain,  formed  by  the  mole-plough. 

Fig.  7.  Is  a plough  for  under-draining,  in  which  is  a fmall  roller  for  regulating  the  depth 
of  the  plough  ; b a rolling  coulter  to  cut  the  turf  or  other  coarfe  herbage  on  the  furface.  It 
may  be  taken  out  w'hen  ufed  on  arable  land  ; c a flat  fliare  edged  in  front ; d bottom  of  fliare 
rounded  above,  oval  at  the  bottom,  and  pointed  to  make  an  opening  for  the  water  ; e pin  head 
for  regulating  Ihare,  fo  as  to  form  drains  at  different  depths;  ybeam,  which  is  ftrong  and 
plated.  It  may  alfo  be  wrought  by  attaching  a pair  of  low  wheels  with  the  fliafts,  by  a chain 
to  the  hook  g.  2 
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PLATE  VIII. 

'Drill  MacJjines, 

\^Fo  face  Page  40.3 

Fig.  1.  Rcprefents  the  Infide  part  of  an  ufeful  drill  machine,  by  which  the  quantity  of  feed 
is  regulated,  a.  x an  iron  axle,  1 or  i]  inch  fquare,  upon  which  are  fixed,  at  9 or  10  inches 
diHance,  five,  fix,  or  more,  brafs  fluted  cylinders,  the  flutes  being  rather  more  than  a 
femi-circle  f of  an  inch  diameter,  or  wide  and  ^ deep.  r.  m are  hollow  cylindrical  rims 
of  hammered  iron,  which  have  fegments  turned  down  at  right  angles,  to  fit  exa£l;Iy  the 
flutes  of  the  brafs  cylinders ; the  cavities  of  which  are  increafed  or  diminilhed  by  the  feg- 
ments of  the  Iron  cylindrical  rims  Aiding  backwards  or  forwards  in  the  flutes.  This  is  per- 
formed in  all  the  cylinders  at  the  fame  time,  by  a re£langular  fpace  («)  being  made  in  the 
brafs  cylinders,  through  which  pafles  a ftraight  piece  of  iron  i,  «,  moving  on  fri<Sl;ion  wheels 
at  /,  and  faftened  to  the  plates  at  /.  k,  and  alfo  to  the  cylindrical  rims  r.  m.  1.  v.  is  a lever, 
the  fulcrum  of  w'hich  is  f,  and  moved  by  a fcrew  S,  pafling  through  the  frame  at  V.  The 
end  at  /.  i is  forked,  and  made  to  fit  exadlly  the  fides  of  the  collar  or  plates  of  iron  i.  L By 
turning  the  fcrew  S,  the  lever  moves  the  whole  of  the  rims  at  once,  and  the  cavities  are  in- 
creaTed  or  diminilhed  at  pleafure : this  is  done  with  the  greateft  facility  and  readinefs,  even 
while  the  machine  is  going  and  at  work  ; which  is  frequently  necelTary,  where  the  land  varies 
confiderably  in  quality,  upon  different  parts  of  the  fame  ridge  : and  almoft  inllantaneoufly,  to 
fow  any  kind  of  grain,  and  in  any  proportion  ; which  is  fhown  upon  the  fcale  e.  0.  by  the 
index  i,  0 fixed  to  the  end  of  the  lever  at 

Fig.  2.  Is  a view  of  the  machine  when  ready  for  work.  The  coulters  and  fpouts  may  be 
hung  differently,  as  rcprefented  by  the  dotted  lines,  and  which  Is  probably  the  better  mode 
for  hilly  lands.  When  employed  for  fowing  turnips,  the  large  hopper  is  taken  off,  and  a fet 
of  fmall  ones  fixed  upon  the  half-egg  cavities  at  the  end  of  the  brafs  cylinders:  the  quantity 
is  regulated  by  a tongue  ferewing  up  and  down. 

This  machine  was  invented  by  Mr,  Bury,  and  deferibed  in  the  Northumberland  Report. 

Fig.  3.  A drill  plough  very  ufeful  in  fowing  turnips,  invented  by  Mr.  Mure,  a the  fpindle 
on  which  the  feed-box  is  fixed  •,  b h the  crofs  piece  in  which  the  drill  coulter  c is  faftened ; 
d the  mould  board  ; e the  beam  ; f f the  handles  ; g the  copfe  by  which  It  Is  drawn. 

Fig.  4.  Is  the  reprefentation  of  a turnip-drill,  invented  by  Mr.  Knight,  a the  iron  wheel 
running  on  the  edge  formed  by  two  concave  fides,  makes  the  groove  for  the  feed;  h a wheel 
moving  on  the  fame  axis  with  the  former,  and  turning  the  wheel  c by  a ftrap,  gives  out  the  feed. 
By  having  diflerent  fizes  of  wheels,  d.  b,  more  or  lefs  feed  is  fown  as  they  increafe  or  diminifh 
the  rapidity  of  c.  d the  tube  through  which  the  feed  pafles  into  the  channel  formed  by  the 
iron  wheel ; e feet  of  the  implement  ';  f fix  lengths  of  jack  chain  for  covering  the  feed  g the 
feed-box  ; b h the  handles.  There  are  two  holes  before  the  axis  of  the  great  wheel  for  re- 
ceiving two  pieces  of  cane,  which  mark  the  proper  width  of  the  intervals  between  the  rows. 
The  angle  on  the  edge  of  the  wheeU  and  the  weight  of  the  implement,  are  more  or  lefs  acute 
and  heavy  according  to  the  ftrength^of  the  foil. 
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Tlate  VIII.  continued. 


Pig.  An  implement  for  drilling  turnips,  In  which  the  w'heels  are  folid.  It  has  been  u(ed 
with  fucceCs  on  fome  of  the  Duke  of  Bedford’s  farms. 

Fig.  6.  Another  drill  of  tlie  barrow  kind,  which  has  been  found  to  anfwer  well  in  fowing 
turnips. 

Fig.  7.  Se£l:ion  of  feed-box  g on  a large  fcale  ; the  wheel  c the  fame  : it  is  fixed  on  axis 
which  is  pierced  with  holes  at  K.  A fmall  brufh  marked  / rubs  againfl  the  cylindex  to  ckar 
out  feeds  that  may  be  detained  in  the  holes. 
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PLATE  VIII. 


Drill  Machine, 

\To  face  Page  40.] 

Fig.  I.  and  2.  Reprefent  Cook’s  improved  Drill  and  Horfe-Hoc. 

Fig.  I.  Is  the  drill  implement ; a a the  fliafts  applied  to  the  axis  of  the  wheels;  h h the 
•wheels ; c c the  coulter-beam,  having  holes  at  proper  diftances  for  the  coulters  ; d d the  handles 
fixed  to  the  coulter-beam,  as  well  as  the  axis  of  the  wheels,  by  ftaples  or  hooks  and  eyes ; e e 
upper  feed-box  in  partitions  covered  by  a lid:  //lower  feed-box  in  partitions;  gg  Aides 
between  upper  and  lower  feed-boxes,  for  regulating  quantity  of  feed  ; h h cylinder  with  cups 
of  different  fizes  for  grain  or  feeds  of  different  fizes,  which  take  up  and  drop  the  feed  into  the 
funnels  i to  be  conveyed  to  the  drills  in  the  land  k k-,  /a  hook  applied  to  the  axes  of  the 
wheels,  to  receive  the  links  of  a chain  from  the  coulter-beam,  in  order  to  prevent  the  tubes  from 
being  difplaced  in  croffmg  gutters,  &c.  m a pin  of  iron  proje£l:ing  from  the  coulter- beam, 
which  by  being  lifted  on  hook  I bears  the  coulters  out  of  the  ground  in  turning,  &c.  n a cog- 
wheel ; 0 another  cog-wheel  turned  by  wheel  n •,  p z lever  and  firing  palling  over  a pulley  to 
the  axis  of  the  cylinder  h,  by  moving  which  to  the  notch  in  ftaple  the  wheel  0 is  lifted  out 
of  generation  with  wheel  «,  by  which  means  the  diftribution  of  feed  is  prevented  at  pleafure ; 
r an  iron  bar  perforated  with  holes,  by  which,  with  the  pin  put  through  the  holes,  the  feed-box 
may  be  elevated  or  deprefled  fo  as  to  keep  the  lid  level  in  all  fituations  ; j j-  two  ftaples  in  the 
ends  of  feed-box  for  receiving  flips  of  wood  with  canvass,  to  prevent  the  wind  interrupting  the 
feed,  as  well  as  dirt  from  falling  from  the  wheels  into  the  funnels  i i. 

Fig.  2.  Is  the  fame  implement  fet  for  horfe  hoeing.  The  fhafts,  axis,  wheels,  coulter  beam, 
and  handles,  the  fame  as  in  fig.  i . ; the  feed-box  ee,  the  cylinder,  hh.,  the  funnels  ii,  and  the  coulters 
being  removed  ; and  the  hoes  aaaaaa  introduced  in  the  place  of  the  coulters,  be  a guide 
rifing  from  the  hoe  beam  for  directing  the  hoes  ; cc  the  fhanks  by  which  the  machine  is  drawn. 

Fig.  3.  Is  a profile  of  Mr.  Amos’s  expanding  horfe-hoe  and  harrow  ; a the  regulating 
wheel  to  inches  in  diameter,  capable  of  being  adjufted  fo  as  that  the  fhares  may  cut  at  various 
depths  ; b the  beam,  fix  feet  and  a half  long  and  three  and  a half  fquare  ; c leading  fharc, 
riveted  on  fhaft  r/,  is  an  equilateral  triangle  of  twelve  inches;  ^ffl^ank  of  fhare  fixed  in  beam, 
two  inches  by  half  an  inch  fquare  ; e edge  of  expanding  fiiares,  two  feet  long  and  five  broad  ; 
/left  hand  mould-board,  two  feet  long  and  ten  by  fix  inches  fquare,  made  of  light  wood, 
hooked  on  iron  rod  and  fixed  to  ftiank  h by  ferew  bolt ; g iron  rod  palling  the  hind  part  of 
leading  (hare,  the  fore  part  of  expanding  fhares,  the  mould-board  hooks,  and  the  beam  in 
which  it  is  fixed  by  nut  and  ferew ; h iron  fhank  fixed  to  the  expanding  fhares,  kneed  at  top, 
where  a circular  part  palTes  the  beam,  and  regulates  the  width  of  the  expanding  fhare;  i the 
handle  three  feet  from  the  ground  line,  and  the  part  held  by,  three  feet  behind  end  of  beam  ; 
k profile  of  fmall  triangular  harrow  with  expanding  fides  fixt  to  end  of  beam. 

Fig.  4.  A horizontal  view  of  the  expanding  hoe  and  harrow;  b the  beam  containing 
mortices  for  the  fhanks  of  the  regulating  wheel  and  leading  fhare  ; c leading  fhare,  to  which 
expanding  ones  are  fixed  by  bolt  g\  d d expanding  fhares  fixed  to  leading  one  c ; « f circular 
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radiuses  of  flianks  fixed  to  Infide  of  expanding  fliares,  which  go  through  beam  and  regulate  width 
of  hoe,  fixed  to  different  widths  by  bolts  paffing  through  them  and  beam  j dotted  lines  f upper  parts 
of  mould-boards ; g middle  bun  of  expanding  harrow  three  ipches  fquare  and  two  feet  nine  inches 
Jong  ; h h expanding  buns,  three  inches  fquare  and  two  feet  fix  Inches  long,  fixed  to  middle  one 
by  ftrong  hinges;  i i two  circular  iron  radiuses  fixed  in  expanding  buns,  and  ferving  to  regulate 
the  harrow  to  any  width. 

Fig.  5.  The  profile  of  a fix-fhared  horfe-hoe  on  the  principle  of  the  pentagraph,  improved 
by  Mr.  Amos  by  the  addition  of  two  caftor-wheels  to  regulate  depth.  It  moves  with  eafe  to 
right  or  left ; a a fedlion  of  coulter- bar  of  drill,  to  which  it  is  fixed  by  eye-bolt ; h piece  of  afh 
three  inches  fquare  and  fixteen  long,  narrow  before  to  hook  on  bolt  paffing  coulter-bar; 
c another  piece  thirteen  inches  long,  fixed  between  iron  bar  at  twelve  inches  diftance  by  four 
fcrew-bolts ; the  bars  are  two  inches  broad,  half  an  inch  thick,  and  forty-one  long ; d fedllon 
of  coulter-bar  four  by  three  inches  fquare,  moveable  between  pieces  of  wood  and  iron  bars; 
g Ihare  with  fhank  fixteen  inches  long  and  one  and  a half  by  half  inch  fquare,  fixed  in  coulter- 
bar,  being  riveted  in  hind  part  of  ffiare ; e caftor-wheel,  eight  inches  in  diameter  and  two  thick 
at  centre ; /handle  fixed  to  piece  of  wood  c by  two  bolts  and  fcrews. 

Fig.  6.  A horizontal  view  of  a fix-fhared  horfe-hoe;  a coulter-bar  of  drill,  to  which  it  is  fixed 
in  working ; h c iron  bars,  between  which  coulter-bar  moves  on  bolt,  in  which  are  holes  for  fliift- 
ing  in  different  ways ; d bar  in  which  hoes  are  fixed ; figs.  8.  and  9.  manner  of  fixing  them  when 
rows  of  corn  are  eight  or  nine  Inches  afunder  \ g g g three  ftiares  In  form  of  triangle,  two  fore 
fides  of  which  are  feven  Inches  long,  and  hind  fide  fix;  / handle  for  left  fide  fixed  to  end  of 
fide  frame  by  two  bolts:  the  numbers  i,  2,  3, reprefent  four  rows  of  corn  at  nine  inches 
apart. 

Fig.  7.  A horizontal  view  of  coulter  thirteen  Inches  long  below  coulter-bar.  There  are 
feven,  v,  hich  are  ufed  in  place  of  hoes  in  ftiff  llony  or  weedy  land. 

f ig.  8.  A profile  of  a coulter  made  fliarp  on  fore  edge  in  order  to  operate  more  eafily. 
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At  Fig.  I.  Is  the  reprefentatlon  of  a employed  with  great  advantage  by  Mr.  Grayburn 

In  Lincolnfliire,  In  putting  in  grain  crops  on  turnip-fed  lands  after  one  ploughing.  The  feed 
is  by  this  implement  fcuffled  in,  and  the  neceffity  of  a fecond  earth  avoided. 

Fig.  2.  An  implement  of  the  fame  kind,  that  is  made  ufe  of  in  Northumberland  for  hoeing 
bean-crops  drilled  at  thirty  inches.  It  Is  alfo  capable  of  hoeing  and  ftirring  ftrong  lands  in 
dry  feafons,  when  the  plough  cannot  be  employed.  With  other  proper  hoes  put  into  it, 
the  purpofe  of  fcufflers  and  cultivators,  &c.  is  anfwered  in  a very  cheap  and  eafy  manner. 
a b the  beam  five  feet  in  length,  and  in  height  at  ^ 16  Inches;  c e and  de  curved  lines  having  a 
radius  of  24  inches  from  c and  d as  centres  '.  a to  f the  length  of  ftilts  42  inches  ; the  length 
of  the  flianks  of  hoes  from  ^to  under  fide  of  beam  15  inches;  lengthy  to  h 7-^  inches;  breadth 
from  g to  i 5^  inches:  c holes  in  the  fides,  and  cdm  the  end,  for  the  reception  of  fmaller 
hoes  for  light  foils,  as  to  hoe  from  18  to  30  inches  at  once.  When  made  a little  wider  to 
take  in  four  hoes,  It  anfwers  well  for  hoeing  wheat  drilled  at  10  or  12  inches.  It  is  drawn  by 
a fingle  horfe,  and  cofts  only  from  30  to  40s. 

Fig.  3.  Shows  the  fizes  of  the  hoes. 

Fig.  4.  An  Improved  Cultivator  with  wheels  and  handles.  It  Is  found  ufeful  in  preparing 
and  reducing  ftitF  heavy  foils.  From  its  weight,  and  the  great  length  of  the  tines  or  coulters, 
it  is  a very  powerful  implement. 

Fig.  5 Is  the  reprefentatlon  of  a Sward~cutter^  or  implement  for  cutting  tough  fwardsin  a 
crofs  dire£lion  previous  to  their  being  broken  up  by  the  plough,  or  before  the  operation  of 
paring  and  burning  Is  begun.  It  is  likewife  ufeful  for  breaking  down  and  reducing  the 
cloddinefs  of  tillage  lands,  when  in  preparation  for  different  forts  of  crops  that  require  a high 
degree  of  pulverization. 

Different  parts  of  the  machine  are  reprefented  at  No.  i,  2.  3. — No.  i.  AA,  &c,  is  a fquare 
frame  3 feet  4 inches  from  the  fore  to  the  hind  part,  by  4 feet  3 inches,  the  breadth  of  the  ma- 
chine within  fide  ; the  timber  (when  of  fir)  4 inches  fquare,  placed  on  two  wheels  BB,  3 feet 
diameter.  CC,  &c.  are  fix  flrong  pieces  of  wood,  called  huUsy  3 feet  long,  5^  inches  broad,  the 
thicknefs  6 inches  at  E,  and  tapering  to  3 Inches  at  F.  Into  thefe  are  fixed  the  cutting  wheels, 
which  are  iron,  1 3 Inches  diameter,  ^ths  of  an  inch  thick  at  the  centre,  about  an  inch  diameter, 
for  piercing  holes  to  fix  the  iron  axles  in  ; from  that  they  are  to  be  of  fuch  thicknefs  as  will 
allow  the  edges  to  be  well  fleeled.  The  wheels  are  fixed  by  two  bolts  going  through  the 
bulls.  GG,  &c.  are  hollow  pieces  of  wood,  called  thorls^  each  34  inches  long,  which  inclofe 
the  bolt  MM,  and  keep  the  bulls  CC,  &c.  at  their  proper  diftances,  but  may  be  made  longer 
or  fliorter  at  pleafure,  according  as  the  fward  requires  to  be  cut  in  larger  or  fmaller  pieces. 
The  iron  bolt  MM  goes  through  two  pieces  of  wood  or  iron,  PP,  7 inches  long,  clear  of  the 
wood,  fupported  by  iron  flays  fixed  to  the  frame,  and  through  all  the  bulls.  HH,  No.  2.  and  3. 

a cylinder  or  fegment  of  wood,  7 inches  diameter,  called  a rocking  tree,  which  goes  acrofs 
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the  frame,  and  moves  on  the  pivots  fixed  into  it,  one  at  each  end,  fupported  by  an  iron  bolt  or 
piece  of  wood  mortifed  into  the  frame,  8 inches  high,  as  appears  at  No.  3.  and  3.  to  which 
6 chains  or  ropes  are  fixed  by  hooks,  at  different  diftances,  as  you  want  your  cuts,  9,  8,  7,  or  6 
inches  from  one  another,  and  are  joined  to  the  end  of  each  bull  in  wdiich  the  cutting  wheels 
run ; fo  that  when  the  rocking-tree  is  turned  about  by  the  lever  I,  fixed  in  the  middle  of  it,  all 
the  bulls  with  their  cutting  wheels  are  raifed  out  of  the  ground  at  once,  as  at  No.  3.  by  which 
means  the  machine  may  be  turned  without  any  danger  of  {training  the  wheels.  LLL,  &c. 
No.l.  2.  3.  are  weights  of  freeftone,  26  inches  long  and  6 inches  broad;  the  under  one  4 inches 
thick,  the  upper  one  3 inches  thick;  weighing  about  64  lbs.  the  under,  and  48  the  upper  ; each 
of  them  having  tw'o  holes,  through  wdiich  iron  fpikes,  firmly  fixed  in  the  bulls,  pafs,  in  order 
to  keep  them  fteady.  When  the  ground  is  eafily  cut,  the  under  (tone  may  anfwer  ; when 
more  difficult,  the  other  flone  may  be  added  ; fo  that  every  wheel  may  have  7 (tone  weight 
upon  it,  which  has  been  found  fufficient  for  the  ftiffefl  land  and  toughefl  fward  the  machine 
has  ever  been  tried  on.  Weights  will  anfwer  fully  better,  but  are  more  expenfive.  The  lever  I, 
No.  2.  3.  which  ought  to  be  5 feet  long,  muft  have  a Aiding  rope  on  it,  fixed  to  the  back 
part  of  the  frame ; fo  that  when  the  cutting  wheels  are  all  taken  out  of  the  ground  three  or  four 
inches,  by  the  rccking-tree’s  being  turned  partly  round  by  the  lever,  the  rope  may  be  fixed  to 
It  by  a loop  over  the  pin  R,  No.  3.  Thus  all  the  cutting  wheels  are  kept  out  of  the  ground 
till  the  machine  is  turned ; and  then,  by  moving  the  loop  off  the  pin,  it  Hips  back  towards  the 
frame,  and  the  lever  is  gently  let  back  to  its  place,  as  in  No.  3.  by  which  the  cutting  wheels 
are  put  into  their  former  poflure,  .by  the.  weights  fixed  on  the  bulls  in  which  they  run. 
PP,  No.  I.  a fmall  bolt  of  iron,  with  a hook  on  one  end  of  it,  to  flrengthen  the  bolt  MM,  to 
be  hooked  on  the  centre  of  it,  and  joined  to  the  frame  by  a nut  and  ferew.  For  a fingle- 
horfe  fward-cutter  (which  has  only  four  cutting  wheels),  a pair  of  fliafts  are  ufed,  and  may 
make  the  two  fides  of  the  frame  without  any  joinings.  The  w'idth  of  the  frame,  in  proportion 
to  the  double-horfe  fward-cutter,  is  as  four  to  fix.  One  man  manages  the  machine  and  drives 
the  horfes.  He  begins  his  operation  by  firft  meafuring  off  20  or  30  paces  from  the  machine 
on  each  fide,  and  there  fixing  poles.  He  then  cuts  the  field  acrofs,  as  near  at  right  angles 
with  the  ridges  as  he  can. 

Fig.  6.  An  Extirpator  ufed  In  Suffolk  for  the  purpofe  of  clearing  land  ; wdnch  is  faid  to  be  a 
very  effedfive  Implement.  In  the  figure  is  feen  a back  view  of  the  machine,  when  put  together 
ready  for  work : a the  fhares,  eight  inches  broad  and  nine  inches  long,  which  are  fixed  to 
ftdlks,  rifmg  ten  Inches.  The  diftance  between  them  is  eleven  inches : b the  hind  ledge,  fix 
feet  long,  and  about  four  Inches  fquare  : c the  fore  ledge,  five  feet  and  a half  long,  four  inches 
fquare  ; the  diftance  of  thefe  ledges  is  twelve  Inches  ; d the  beam,  feven  feet  long  ; its  ele- 
vation is  three  feet  three  inches.  See  fig.  7.  e the  handles. 

Tig.  7,  A fide  view  of  the  beam. 

Fig.  8.  Reprefents  a fliare  with  its  ftalk. 

This  implement  is  capable  of  being  fixed  to  the  wheels,  &c.  of  a commoil  wheel-plough, 
and  made  to  go  fhallower  or  deeper  in  the  fame  manner. 
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Coynmon  Harrows, 

[To  face  Page  40.] 

Improved  Common  Harrows  are  much  employed  in  many  dlftricls. 

Fig.  I.  Is  a Common  Harrow,  frequently  made  ufe  of  in  firfl  reducing  the  uneven  furface  left 
by  the  plough. 

Fig.  2.  A Double  Harrow  of  the  fame  kind. 

Fig.  3.  A Jointed  Brake  Harro%v ; to  which  are  handles  fixed  behind  for  the  purpofeof  raifing  it 
occafionally,  when  it  may  be  neceflary  to  clear  it  from  roots,  &c. 

Fig.  4.  Is  an  Improved  Harrow  made  ufe  of  by  Mr.  Grayburn  in  Lincolnfhire.  From  its 
being  connecled  by  hinges  in  the  middle,  it  may  be  employed  with  great  advantage  where  the 
ridges  are  much  raifed.  It  is  recommended  in  the  Agricultural  Survey  of  that  diftridf. 

Fig.  5.  A Wheel- Harronu  invented  by  Mr.  Knight,  by  wliich  the  llrefs  on  the  horfes  is 
rendered  lefs,  and  the  harrow  not  fo  liable  to  choke  up.  It  is  conftrufted  with  two  joints,  A A, 
in  the  axle  tree,  one  of  which  is  covered,  as  when  the  harrows  are  at  work  ; the  other  un- 
covered, to  ftiow  the  conftrufUon  of  the  joint;  and  two  joints,  a a,  in  the  front  of  the  bar, 
by  means  of  which  the  pliability  of  the  tree,  and  that  of  the  bar,  humour  the  wheels,  and 
keeps  them  in  their  proper  diredlions  in  the  furroW;;  and,  requiring  very  little  fcope  of 
ground,  the  turnings  are  rendered  convenient  and  eafy.  If  in  working  the  land  the  breadth 
of  the  furrows  is  varied,  it  is  contrived,  in  order  to  make  the  harrow  narrower,  that  that  part 
of  the  bar  B,  which  is  faltened  by  two  pins  ^ i’,  maybe  taken  off  when  requifite  ; part  of  the 
axle-tree,  and  part  of  the  hind- bar  C,  both  which  are  faftened  by  the  iron  bolt  D,  are  alfo 
to  be  removed  ; and  the  remaining  outward  parts  to  be  joined  and  faftened  by  one  of  the  two 
pins  in  the  bar,  and  by  a fliorter  bolt  d,  (hown  feparate,  and  intended  for  the  axle-tree  and  hind- 
bar.  And  when  two  horfes  which  are  unequal  in  height  are  wrought,  as  the  horizontal  direc- 
tion, or  evennefs  of  the  joints,  may  be  deftroyed  in  fome  degree;  to  remedy  and  fupply  the 
deficiency  in  the  horfes,  the  whipple-tree  E is  made  to  be  heightened  or  lowered  by  means  of 
notches  e,  fliown  feparate,  to  which  it  is  conne£led  by  a ring.  In  light  barley-lands,  to  ac- 
commodate the  harrow  for  one  horfe,  by  narrowing  it  as  dire£ted  above,  there  are  two  firings 
conveyed  by  two  rings  from  the  axle-tree,  through  two  loops,  / f,  under  the  front  bar.  The 
wheel  F,  under  the  hind-bar,  w’hich  is  Ihown  enlarged  and  feparate  in  the  plate,  will  fupport 
the  bar ; and  by  this  aftiftance  the  harrow  is  conveyed  to  the  field  on  the  axle-tree  bar,  as  a 
fubftitute  for  a fledge : there  are  alfo  two  wooden  pegs,  g g,  by  which  the  harrows,  when 
turned  upon  the  carriage,  are  fecured.  To  lelTen  the  expenfe  of  iron  in  this  harrow,  an  axle- 
tree  and  joints  may  be  readily  conftrucled  in  wood,  upon  the  fame  principle  as  fliowni  in  the 
plate  feparate  at  G ; though  preference  Ihould  be  given  to  iron.  If  the  wheel  under  the  hind- 
bars  be  not  adopted,  there  is  a Aider  H,  fhowm  feparate,  which  works  with  a pin,  and,  when 
not  wanted,  is  turned  and  faftened  under  the  axle-tree.  As  it  is  often  found  ufeful  to  heighten 
or  lower  the  harrow  occafionally,  particularly  on  broad  lands  rifing  in  the  middle;  where  of 
courfe  the  middle  harrow  takes  mod  hold,  and  generally  requires  the  leaft  ; this  may  be  eafily 
effefted,  by  fixing  irons,  with  notches,  like  thofe  on  the  fore-bar,  by  which  the  whipple-trees 
are  fupported,  on  the  hind-bar,  inftead  of  the  hooks,  and  putting  the  hooks  on  thofe  irons. 

At  Fig.  6.  A Four-fqtiare  Harrow,  employed  on  new-inclofed  and  broken-up  lands  in  the 
midland  diftrifls,  where  the  ground  is  very  uneven. 

Fig.  7.  An  Improved  Harrow,  with  running  bulls  ; By  this  contrivance  the  harrows  are  pre- 
vented from  riding  on  each  other,  or  turning  over  at  the  ends  of  the  ridges  in  returning.  They 
are  made  by  Mr.  Hanford,  and  found  to  anfwer  w'ell  in  Leicefterfliire.  The  price  about  3I.  3s. 
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IMPROVEU  jROJSr  JI ARROWS. 


PLATE  XII. 

Improved  Iron  Harrow. 

[To  face  Page  40.3 

Ttns  gives  the  reprefentatlon  of  an  iron  harrow,  which  Mf.  Young  has  had  conftru£led  of 
that  metal  from  finding  that  thofe  formed  of  wood  are  liable  often  to  fall  to  pieces,  and  be- 
fides  to  be  too  light  for  fome  forts  of  work.  Every  tooth  fcrews  through  a -double  frame 
feparated  by  iron  wafhers  for  greater  fteadinefs,'  and  there  are  handles  fixed  for  the  eafe  and 

, convenience  of  lifting  or  preflure.  Thefe  harrows  are  found  to  anfwer  perfe£tly  well.  The 

! 

price  is  61.  6s.  It  is  obferved  that  all  harrows  fhould  have  handles,  that  the  clods,  or  tufts 
of  weeds,  may  not  be  dragged  along,  to  fave  the  trouble  of  raifmg  them  in  order  to  clear 
them.  Any  fmith  may  conftru6f  a pair  from  this  reprefentatlon,  varying  the  fhape  according, 
to  circumftances. 
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PL.  X I 


PLATE  XIIL 

Rollers, 

[To  face  Page  40.] 

Fig.  r.  Is  the  reprefentation  of  a common  grafs-roller,  employed  for  rolling  hay  lands  iu 

the  county  of  Middlefex. 

\ 

It  is  drawn  by  three  or  four  horfes  abreaft. 

Fig.  2.  Is  a common  fone  rollery  made  ufe  of  in  many  of  the  northern  diftricts  for  rolling 
arable  lands. 

Fig.  3.  Exhibits  the  plan  of  a furrow  roller  invented  by  Mr.  Pinchard,  for  rolling  the  fur* 

rows  in  hilly  and  other  lands,  where  the  common  rollers  cannot  be  employed. 
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PLATE  XIV. 


’ThraJJA/ig  Machines, 

\_To  face  Page  40.] 

Fig.  I.  Is  the  reprefentation  of  a powerful  thrafliing  machine,  in  which  B B is  a horizontal 
Itoard  or  table  fivfe  feet  long  by  three  feet  four  inches  broad,  on  which  the  corn  CC  is  evenly  fpreadf 
and  prefented  to  the  call-metal  fluted  rollers  RR  (four  inches  in  diameter),  which  take  it  regu-' 
larly  in,  and  by  their  weight  and  fliarp  edges  hold  fall  the  draw  while  it  is  flruck  or  thrafiied. 
out  by  the  pieces  of  wood  SSSS,  fixed  in  the  cylinder  DD,  and  proje£lIng  three  inches  from 
its  furface.  This  cylinder  is  made  with  ftrong  arms,  on  which  are  fixed  the  pieces  of  wood, 
and  cafed  round  with  narrow  inch  deals ; the  whole  fecured  from  flying  off  by  flrong  iron 
hoops  furrounding  them  at  each  end;  the  former  are  covered  with  plate  iron,  to  -prevent 
their  wearing.  Thefe,  when  they  flrike  the  corn,  move  in  an  upward  dIre£lion  RE,  with  great 
velocity,  and  throw  the  corn  as  it  is  thrafhed,  and  the  flraw  as  It  leaves  the  fluted  rollers,  againfl 
the  circular  rake  KK,  and  upon  the  wire  fkreen  G,-  from  whence  the  ftraw  is  taken  by  the 
rake,  and  dcll\'ered  upon  the  floping  board  L,  down  which  it  Aides  to  the  floor  Ny  while  the 
corn  pafles  through  the  fkreen  G into  the  hopper  H,'  and  from  thence  to  the  inclined  board  I • 
but  in  falling  from  H to  I a iftrong  current  of  air,  raifedbythe  fanners  FFF,  blows  the  chaff 
over  the  floping  board  O,  and  the  light  corn  againfl  it,  which  falls  into  the  fpace  P,  and  the 
chaff  into  M,  while  the  good  grain  Aides  down  the  inclined  board  II,  to  the  floor  at  Q_,  from 
whence  it  is  taken  and  put  into  a fecond  winnowing  machine,  in  which  are  placed  proper  rid- 
dles to  fuit  different  kinds  of  grain.  -This  fecond  machine  Is  moved  by  a rope  going  over  a pul- 
ley, fixed  in  the  axle  T,  .and  is  fet  a-going,  or  flopped,  at  pleafure,  by  a firetching  pulley,  as 
occafion  may  require. 

But  where  the  fituatlon  will  admit  of  the  board  II  being  placed  about  four  feet  from  the 
floor,  the  fecond  winnowing- machine  may  be  placed  dire£lly  under  it,  and  fave  the  trouble  of 
lifting  the  corn.  The  whole  is  put  in;  motion  by  an  overfhot  water-wheel  fourteen  feet  dia- 
meter, which  makes  from  five  to  fix  revolutions  per  minute,  according  to  the  fupply  of  water; 
on  the  axle  of  this  water-wheel  is  fixed  a large  fpur-wheel  aa,  of  160  cogs  (152J  inches  diame- 
ter), which  drives  a cafl-metal  pinion  b-,  of  16  cogs  (15,28  inches  diameter),  on  the  axis  of 
which  is  placed  another  fpur-wheel  r,  of  63  cogs  (60,1  inches  diameter),  that  drives  the  cafl- 
metal  pinion  (I^of  16  leaves,  (15,28  inches  diameter)  on  the  axis  of  which  is  fixed  the  cylinder 
DD,  (four  feet  dbmeter^  and  five  feet  long)  with  the  four  projecting  pieces  of  wood,  SSSS, 
that  thralh  the  corn  asdeferibed  above.  The  large  fpur  wheel  a alfo  drives  the  light  cog  wheel 
e,  of  63  cogs  - (60,1  inches  diameter),  fixed  on  the  axis  k / .of  the  rake  for  taking  away  the 
ftraw. 

The  rollers  are  moved  by  the  pinion  by  of  16  leaves,  working  Into  the  flight  cafl-metal 
wheeiy,  fixed  on  the  iron  axis  it  of  the  lower  roller,  on  which  axis  Is^alfo  fixed  a fmail  pinion 
gy  of  8 leaves,  working  into  another,  i>,of  equal  number,,  fixed  on  the  axis  of  the  upper  roller, 
wh'ch  gives  the  two  rollers  an  equable  motion  lor  taking  in  the  corn.  This  axis  is  fixed  into 
the  upper  roller,  either  by  aii  uiiiverfal  joint,..or  with  la  Tquare  tapering  end,  to  allow  the 
upper  roller  to  rife  and  fall,  according  as  the  corn  is  fed-in  thicker  or  thinner  ; and  the  con- 
cave boa/d  RE  is  hung  on  a bolt,  to  allow  it  to  rife  and  fall  with  the  roller. 


Tlate  XIV.  continued. 


When  the  rollers  are  required  to  move  fwlfter  or  flower,  they  may  be  driven  very  convc~ 
nleiitly  from  the  end  of  the  axle  of  the  rake,  by  fixing  a caft-metal  faced  luheel  on  it,  with  three* 
rows  of  cogs,  (8,  10,  and  13)  working  into  a fhifting  pinion  of  8 leaves,  fixed  on  an  Iron  axle^ 
at  the  other  end  of  which  is  put  a fmall  bevel  wheel  of  twelve  teeth,  working  into  another  of' 
eight  teeth  on  the  end  of  the  axle  of  the  lower  roller.  The  fanners  are  moved  by  a crofled 
rope,  pafling  over  a pulley  T,  10  inches  diameter,  fixed  on  the  axis  of  the  cylinder,  and 
another  V,  of  8 inches  diameter,  on  the  axis  of  the  fanners.  The  rollers  take  in  nearly  300 
inches  of  corn  per  minute  with  a medium  quantity  of  water. 

w X and  y explain  feparately  the  manner  in  which  the  fmall  wheels  are  attached. 

This  machine  was  found  to  anfwer  well  at  Chillingham  by  Mr.  Daily. 

Fig.  2.  Exhibits  another  thrafliing  machine  conftru61:ed  on  a different  ptinctplc. 

3«  Reprefents  the  plan  of  it. 


CHAFF  CCTTKJi 


PLATE  XV. 
Chaff-Cutter, 
[To  face  Page  40.]] 


THIS^figure  reprefents  Mr.  M'Dougall’s  Patent  ChaflF-cutter,  which  muft’be  confidered  a*, 
one  of  the  moft  ufeful  inftruments  of  the  kind  ever  invented.  In  this  machine  the  inventor  has 
been  particularly  careful  fo  to  conftrudl  it,  that,  in  cafe  it  fliould  be  accidentally  broken,  it 
might  be  eafily  repaired  by  any  common  mechanic.  The  fubftance  to  be  cut  into  chaff  may 
he  prelTed  as  hard  as  the  workman  choofes,  by  fimply  placing  a weight  nearer  to  the  end  of 
the  lever.  But  the  chief  excellence  of  the  inftrument  confifts  in  Mr.  M'^Dougali’s  having 
judicioufly  applied  a fpiral  groove  in  the  room  of  the  endlefs  fcrew,  commonly  ufed  by  other 
agricultural  inftrument-makers  j by  means  of  which  he  has  in  a ^reat  degree  got  rid  of 
fri£lion ; and  the  lever  may  rife  to  any  height,,,  without  putting  the  machine  out  of  work. 
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PLATE  XVI. 


Norfolk  and  Suffolk  Horfe-Rake, 

[To  face  Page  40.3 

Represents  the  Norfolk  and  Suffolk  Horfe-Rake:  an  ufeful  implement,  much  employed’ 
on  the  large  and  middling-fized  farms  in  thofe  diftridls,  and  extending  itfelf  into  others.  It  is 
made  ufe  of  for  barley  and  oats  in  the  place  of  the  hand-drag  or  dew-rake,  fo  named  from  being 
chiefly  employed  while  the  dew  is  upon  the  ground,  before  fome  other  fort  of  harveft  work  can 
be  undertaken.  A man  and  horfe,  driven  by  a line,  are  capable  of  clearing  from  twenty  to 
thirty  acres  in  a moderate  day’s  work,  difpofing  the  grain  in  lines  across  the  field  by  lifting  up 
the  rake,  and  dropping  it  from  the  teeth  without  the  horfe  (topping.  It  is  recommended  by 
Mr.  Young.  The  price  is  from  four  to  five  pounds. 
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PLATE  ^VIL 


Carts  and  Waggofis* 

\_To  face  Page  40.] 

At  Fig.  I.  is  reprefented  a common  light  one-horfe  cart  for  various  ufes. 

Fig.  2.  A clofe  fingle-horfe  cart,ufeful  for  conveying  manure  or  other  fimilar  purpofes  : it  Is 
fometimes  termed  a coup-cart ; the  body  refting  upon  a fort  of  frame,  by  which  contrivance  the 
contents  can  be  readily  difcharged. 

Fig.  3.  Is  a cart  made  ufe  of  in  fome  northern  di^riAs  for  conveying  hay  and  grain  In  the 
ftraw,  orany  other  bulky  materials,  where  only  onehorfe  is  employed. 

Fig.  4.  Is  a front  view  of  a Drag-Cart  recommended  by  Lord  Somerville  •,  it  is  drawn  by  a 
fingle  horfe  in  fhafts.  The  too  great  velocity  of  the  cart,'  in  defcending  fteep  hills,  is  coun- 
teracted by  a fri£lion-drag  or  bar,  i h,  fixed  behind  by  a chain  and  before  by  a toothed  rack, 
bd,  which  catches  on  a ftaple,  by  which  thp  preflure  is  regulated  by  the  driver.  The  pofitlon, 
or  centre  of  gravity  of  the  load,  is  alfo  regulated  by  a toothed  rack  fixed  In  the  front  of  the  cart 
at  c. 

Fig.  5.  Is  a fide  view  of  a cart  of  this  fort,  defigned  for  oxen,  the  frI£lion-drag  being  re- 
moved. In  this  a more  fimple  method  of  adjufting  the  centre  of  gravity  of  the  load  is  adopted> 
as  feen  at  a by  the  curved  iron  with  holes  in  it  for  receiving  a pin  to  hold  It  at  any  height  re- 
quired. c.  A fmall  chain  to  hold  the  cart  from  going  too  far  back  in  fixing  \t\dd,  upper  part 
of  cart  for  containing  bulky  loads. 

Fig.  6.  Reprefents  the  body  of  a cart  which  can  be  enlarged  occafionally  for  bulky  loads  by 
means  of  the  Aides  a a.  The  fides  alfo  put  on  and  take  off  at  pleafure,  as  fliown  by  b b,  8cc. 

Fig.  7.  Exhibits  a view  of  the  Quarry-Cart,  a ftrong  low  cart  for  the  loading  and  carrying 
of  heavy  ftones,  and  great  weights  of  other  kinds. 

Figs.  8 and  9.  Reprefent  an  axletree  and  box  conftrufted  by  Mr.  Rowntree,  which  run  light 
and  retain  their  oil  perfeftly. 

Fig.  10.  Is  the  reprefentation  of  a waggon  employed  in  the  collieries  for  conveying  coals. 

Fig.  II.  Is  a reprefentation  of  a light  waggon  much  ufed  in  Berkfliire ; It  is  valuable,  from 
its  lightnefs,  for  harveft  and  other  fimilar  purpofes. 

Fig.  12.  Is  another  waggon,  which  partakes,  in  fome  degree,  of  the  properties  of  the  cart 
and  waggon,  whence  it  has  been  appropriately  denominated  Hermaphrodite.  The  pair  of  fore- 
wheels  and  Aiafts,  as  a a,  are  occafionally  attached  to  a common  cart,  b b,  by  a pole  connected 
with  the  axle,  to  which  are  added  the  ladders  d d.  This  is  a light,  cheap,  and  convenient 
carriage,  and  will  carry  nearly  as  much  hay  or  ftraw  as  the  above  waggon.  3 
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SECTION  ir. 

Tarm-Iloufcs  and  Offices. 

Farm  SuiLDIiecS — Tco  little  Attention  in  the  Cot^runion  of- — Facility  and  Difpatch  tf 
Bufnefs  conneBed  ’with  Form  and  Arrangement  of- — Commodious  Diflribution  of  ttece£ary~-“ 
When  not  the  Cafey  much  Time  lojl  hi  the  Conveyance  of  Afaterials — Size  of  fn'oportioned  to  that 
■f  the  Farm — lVI:en  of  the  grazing  Kind  few  Buildings  necejfary — Thefe  chief y of  the  cheap  fed 
Kind— Permanent  Roofs  mofly  advantageous— Expence faved  by  Walls  •with  occafional  Coverings— 

. This  Plan  only  recommended  in  particular  Cafes — Different  Sorts  of  Sheds  necejfary  for  different 
Kinds  of  Cattle — Cool  ones  for  Store  Cattle — Warm  ones  for  Feeding  Stock — Dff event  Accom- 
modations necejfary  for  Dairy  Farms — Co’w-Houfes  large — Conveniences  for  the  various  Operations 
cf  the  Dairy — For  Corn  Farms  Buildings  more  numerous — Calculated  to  fuit  different  Purpofes— 
Stables  fujfciently  large — Co'w  and  Feeding  Houfes  adapted  to  Number  and  Kind  of  Cattle — Barn 
and  Granary  fujfciently  large— Where  Thrafoing-AIachines  are  ereBed  need  not  be  fo  extenftve— 
Conveniences  for  young  Animals  of  different  Sorts — Horfes — Cattle — Hogs — Poultry, — FaRM 
Houses — Dimenfwns  of,  regulated  by  Size  of  Farm— Should  be  airy  and  commodious— Ground- 
foor  Plan — Parlour — Kitchen — Back  Kitchen — Clofets  for  various  Articles — Dairy — Pantry- 
Cellar — Divided  above  into  Lodging  Rooms — Thefe  large  for  the  Sake  of  Ventilation — fVindo’ws 
. more  outwards  in  the  Walls  advantageous— Floors  of  raifed  a Foot  or  more — Hip-Roofs  pre- 
ferable to  Gable-Ends — Thicknefs  of  Walls  according  to  Materials — When  thin,  eafily  penetrated 
by  the  Sun  or  Cold — Should  be  of  good  Thicknefs — Principal  ObjeBs  in,  Conveniences  and  Cheap- 
siefs. — Barns — Size  and  Conjructicn  of,  various — Where  Thrajhing-Machines  and  Stacking 
are  in  Ufe,  large  ones  unneceJfary—Dimenftons  larger  •where  the  Flail,  and  Houfmg  Grain, 
ere  praclifed—Sliaes  necejfary  for  the  Admijfion  of  Air — CotifruBion  of  Floors — Bejl  of  Oak 
Plank — Clay  and  other  fimilar  Kinds  of  Floors  liable  to  crack  and  break  up — JVhen  formed  of 
Plank,  Jhould  be  ploughed  and  tongued,  and  have  a Foundation  of  Brick-’ivork — More  fecure  and 
freer  from  Damps  than  •when  nailed  to  Sleepers — Floors  of  Brick  nearly  equal — Thrajnng  Floor — 
T’welve  by  eighteen  Feet  a good  Size — Addition  of  Flues  or  Drying-Floors  ufefiil — Conv-Houfes, 
or  otlrer  Offices,  may  frequently  be  provided  on  the  Ground  Floors— This  Method  has  various 
Advantages — Lefs  expetflve — Saves  Room — Grain  more  fecure — Chamber  Barn  Floors— Eafter 
to  thrajh  upon — Pitching- Holes  ufcful  in  every  Form  of  Barn — U nloading  in  the  Barn  more 

expeditious.— Granaries Should  be  Jrmly  built Have  extenfve  Flooring— Contrived  to 

av:id  Labour — EffeBed  by  particular  ConJlruBion  of  Floors — Free  Ventilation  by  latticed  JVmdo’ws 
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•^Spouts  or  Ventilators  on  the  Top — fquare  the  bejl  Form  '—NeeeJJary  to  be  placed  on Jhort  Pojls  or 
Pillars  of  Stone — Should  be  lined  •with  Boards  clofely  joined  together — Outftde  covered  luith  Weather-^ 
boarding — In  common  Granaries,  Attention  net  necejfary  to  all  thefe  Points — Need  not  be  fo  jlrongly 
built— Moft  proper  Situation  in  the  Barn  -where  houftng  Grain  is  not  pra^ifed — Machinery 
for  raiftng  the  Corn  necejjhry. — Stables — Elegance  not  requiftte  in — Comfortable  and  conve- 
nient ones  necejfary — Should  be  fo  contrived  as  to  preferve  nearly  an  Equality  of  Temper aturi'  at 
different  Seafons — Mifi  be  provided  •ivith  proper  Drams  for  the  Removal  of  Mojlure — Moveable 
Shutters,  as  Windows,  fave  Expence — Racks  and  Mangers— Economy  and  Convenience  in  Cott- 
fruBion  of — Large  ones  dif advantageous — Should  have  a more  perpendicular  Pofttion  than  ufual— 
Placed  conveniently  in  Niches  in  Walls — Sparred  at  Bottom  to  admit  Hay-Seeds — Conveniences  to 
colleB  th^m  ufeful — Hatches  fave  Time  in  feeding— Mangers  need  not  be  the  Width  of  Stalls— 
Small  Boxes  convenient  for — Cheap  Method  of  forming  Stalls  and  Racks — In  this  Way  fparred  at 
Bottotn — Hay-feed  Box  necejfary — Smgle  Stalls  better  than  double — Attention  necejfary  in  paving 
Stables — Should  approach  to  a Level — Mojlure  removed  by  fnall  Middle- Drain — All  the  Drains 
to  empty  into  a large  one — Stall  Drains  covered  by  perforated  Oak  Planks — Main  Drains  placed 
at  Ends  or  Bottoms  of  Stalls— Shallow  open  Drains  lefs  expenfve— Pavement  of  Stalls  fsould  have 
very  fight  Inclination  to  Drains — Advantages  gained  by  this  ConfruBion  of  Stalls— Size  of  Stalls 
— Five  Feet  a good  one—Divifons  of  fhould  be  high — For  Stallions  and  young  Horfes  fparred  to 
the.  Top — Or  divided  by  Doors  hung  to  back  Pofs  of  Stables— Latter  Method  ufeful  for  Mares  and 
Foals— Harnefs  Place  near  the  Stable  necejfary — Situation  for  Corn- Bin — IF  hen  placed  above  fsould 
feed  by  a Spout  in  Stable — This  Mode  has  Advantages. — Cow  AND  FEEDING  HOUSES — Nearly 
ftmilar — Calf-Pens  in  them  fometimes — A Plan  7iot  to  be  adopted — Better  at  a fnall  Diftance — 
May  be  contrived  to  fuit  either  Purpofe—In  the  Form  of  fngle  or  double  Sheds — Muf  he  capable  ■ 
of  free  Vetitilation — Require  little  Labour  ~in  cleaning — Have  Drains  to  keep  the  Cattle  dry — 
Free  Circulation  of  Air  necejfary  in — Without  it  Cattle  liable  to  Difeafe.— Sheds  openbehind fometimes 
itfeful— Air-Holes  in  Roofs  occaftosially  neceffary — Windows  in  Gable-Ends  frequently  ufeful — Ad-- 
vantages  offuch  Means— Feeding  ofAnimalsproinotedin  this  Way — Modes  of  ConfruBion — Circum— 
fances  to  be  attended  to  in — Common  Method  injudicious — Feeding  from  Holes  without — ObjeBions.  to 
—Mof  cofivenient  Plan  of,  in  fngle  Sheds — Double  ones  more  economical  and  ufeful — Lefs  Extent 
of  Building,  necejfary  in — Lefs  DefruBion  of  Fodder — Room  over' ufeful  in  all  Sheds — An  intelligent 
Feeder’s  Opinion  on — Double  Sheds  not  fuppofedfo  advantageous — Rooms  overprejudicial — Plan  recom- 
mended by  him — Room  in  the  Middle  of,  siecejfary — Keeping  Cattle  clean  and  dry,  Ufes  of — Contriv- 
ances for  lejfeiting  Labour  ejfential — Mea?ts  of  doing  which— Attention  to  pavhig  Stalls  necejfary 
' — This  frequently  not  done—rDouble  Stalls  ifeful — The  Expence  of  greater— ht  matjy  Cafes  umie- 
cejfary — Conveniences  for  Food  and  Water  neceffary— Drains  and  Refervoirs  fhould  cotfantly  be 
formed. — CalF-PenS — Situation  of — Near  Cow-Houf—Mode  of  laying  Floors  of — Difagree- 
able  Effluvia  thus  avoided — Moveable  Divifons  in,  ufeful — Troughs  and  Racks  fometimes  necejfary 
’—Food  more  equally  difributed  by  them — In  general  not  requiftte. — DaIEIES — Advantages  of  good 
cnes — Are  of  different  Kinds — ConfruBion  of  each— Proper  Situation  of — Mtf  advantageous  covering 
of — Thatch  ufeful  for — Stone.  Walls  always  preferable— Proper  Height  of  Ceilings  of — High  Win-’- 
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djius  necijjiir^ — Should  have  Frames  iv  'ith  Gairzejlr etched  on  them— Utility  of- — Floors  of- — Bfl  Sort 
cf  dfaterials  for — Proper  Manner  to  be  laid — Well  near  necejf ary— Mode  of  fitting  up — Vejfels  for 
— Of  different  Materials — Lead — Alarhle — Slate  ones  made  by  Mr.  Hind  at  Swithland^  near 
Leiccfier — Fhfi  mufi  be  kept  clean— Plugs  and  Cocks  neceffary  for  Coolers — Large  Cock  for  Water 
reqiifite — Flues  fof  conducting  Heat  fometimes  necefary  in  them—Circumfiances  to  be  attended  to  in 
Ceilings  and  Walls— Churning-Room  near  the  Milk-Houfe— Fire-Place  neceffary  where  Utenfils  are 
kept — Stone  Slabs  or  Strips  of  Wood  neceffary  on  outfide  of — Smoking  of  Chimneys  in,  prejudicial — •' 
Cheefc-Dairy — Milk-Houfe  for  nearly  ft  milar — Here  fometimes  ufeful  to  have  Milk-Shelves — Preff- 
ing  or  Scalding  Houfe  on  fame  Plan  as  for  Churning — Should  always  have  a good  Prefs  in — Salt- 
ing-Room— Laid  with  Flags — Strong  Table  and  Shelf  neceffary — Cheefe-Room — Befi  over  the  Dairy 
— Commonly  above  Cow- Houfe  or  Kitchen — Reafons  of. — Sheds — Highly  convenient — Modes  of 
tonfiruCling  them — Ufeful  for  various  Purpofes. — S TRA  W-HguSES — Frequently  ufeful — Save  Straw 
and  Time — Prevent  Litter. — RooT-HouSES — Neceffary  to  the  Supply  of  Winter  Food — Roots 
or  other  Vegetables. — POULTRT-HOUSES — Circumfiances  inConfiruclionof. — Hog-StieS— 
Mode  of  confiruCling  them— Troughs  contrived  to  prevent  Wafie  of  Food — Boilers  for  preparing 
Food,  fometimes  requifite  in. — COAL  AND  WoOD  HOUSES — Mofi ufeful  ConJlruElion  of. — WORK- 
SHOPS— Utility  of — Tool-Houses— Circumfiances  to  be  attended  to,  in. — StoRE-RooMS — ■ 
Situation  for — Various  Ufes  of. — F ARM  SERVANTS'  ROOMS — Neceffary  on  large  Farms — Ad- 
vantages of — Befi  Situation  for — Ground-Floors  of  Sto?ie  or  Brick — Upper  ones  of  Plafter  or  Brick 
— Mode  of  forming  them— Arrangement  of  Beds — Free  Circulation  of  Air  in,  neceffary. — Pi- 
GEON-Houses — Should  be  large  and  roomy — Befi  Situation  of — Form  of,  not  material — Sort  of 
Covering  neceffary  for — Should  be  feettre  againfi  Vermin — ConJlruElion  cf,  when  built  feparately — 
May  have  Sheds  under  them — ObjeElions  to  Wood-Coats— Entrances  of  ffould  face  the  South — Large 
Holes  improper— Weather-Boards  above  them  neceffary — Methods  of  forming  the  Nejls. — Forms  of 
— Sheds  the  befi — Proper  Situation  of. — CONVENIENCES  FOR  PREPARING  CaTTLE-FooD — ■ 
Advantages  of  in  feeding  Animals. — SteAM  BoileRS — Ufeful  in  various  Ways—Defcriptij>n 
of- — Other  Contrivances  propofed — Ufeful  for  other  Purpofes. — CORN  ChesTS — Neceffary  and  eco- 
nomical—Small  Tub  fometimes  fujficient — Bfi  ConJlruElion  of— That  of  the  Granary  ufeful  on  large 
Farms. — CORN  STANDS — Co7ifiruBion  of,  various — Befi  Mode  of—Forin  of  the  Duke  of  Bedford’s 
at  Woburn  Abbey — Peculiar  Circun fiances  in  the  Formation  of— Materials  mofi  proper  for — Slates 
tr  Flags  fometimes  ufed  for  Bottoms  of— Not  tieceffary  when  the  Foundation  is  well  laid — This  kind 
of  Stand  ufed  by  Mr.  Bakewell — Bee  STANDS. — FarM  HouSES  AND  OFFICES — Situation 
and  Arrangement  of — Mofi  economical  in  faving  Labour — Proper  Situation  of— Near  the  Centre 
of  Farm — A Square  the  mofi  proper — Offices  ereEled  on  expofed  Sides  of— Not  attended  to  in  building 
Farm-Houfes—-Thefe  fhould  be  at  a Diftance  from  Offices— Sometimes  fuch  as  to  overlook  the  Ope- 
rations going  on — Mufi  be  adapted  to  the  Buftnefs— Nature  of  Ground  fi-equently  points  out  Situa- 
tions—General  Obfervations  on  the  Expence  of  Fartn  Buildings. — Efiimates  of. 

In  the  conftruftlon  of  farm-houfes,  and  other  buildings  necelTary  for  the  ecoriomkal 
and  advantageous  management  of  farms,  too  little  attention  feems  hitherto  to  haVe 
been  paid,  confidering  the  great  practical  importance  of  fuch  objeds.  It  is  obvious, 
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Farm  Buildings. 

however,  that  the  facility  and  convenience  of  carrying  on  different  operations  muff 
greatly  depend  on  the  judicious  form  and  arrangement  of  fuch  eredions.  By  the 
commodious  diftribution  of  fuch  buildings,  fervants  are  enabled  to  perform  more 
labour,  and  with  greater  eafe  to  themfelves  j as  where  offices  are  injudicioufly  placed, 
much  of  their  time  muff,  of  neceffity,  be  loft  in  the  conveyance  of  different  articles, 
fuch  as  fodder,  ftraw,  &c.  from  one  place  to  another. 

The  fize  of  farm  buildings  fhould  in  general  be  proportioned  in  fome  meafure  to 
that  of  the  farm,  and  their  conftrudion  be  regulated  by  its  nature  and  fituatioi\. 
Where  the  farm  is  merely  a grazing  one,  fewer  buildings  are  required,  and  thefe 
are  chiefly  of  the  fhed  kind,  which  may  be  formed  in  a cheap  manner,  of  fuch  mate- 
rials as  are  neareft  at  hand,  or  can  be  eafily  procured.  In  fuch  cafes  the  flieds  Ihould, 
however,  always  have  permanent  roofs,  except  they  are  built  in  the  fields  for  fummer 
ufe  only.  On  thofe  grazing  farms  where  the  cattle  are  only  houfed  during  the 
winter,  or  where  a greater  number  of  buildings  are  employed  in  winter  than  in  the 
fummer,  much  expence  in  roofing  fuch  flieds  may  frequently  be  faved  by  ereding 
walls  only,  and  fixing  merely  temporary  coverings  to  them  for  the  flielter  o^f  the 
cattle ; or  by  having  pofts  framed,  and  placed  in  fuch  a way  as  to  fupport  hay-ricks, 
or  any  other  fort  of  rick  not  to  be  removed  during  the  winter.  By  this  means  a. 
■warm  roof  is  afforded,  and  a convenient  fituation  given  for  the  ftacks.  This,  how- 
ever, from  its  being  a paltry  and  flovenly  method,  is  only  to  be  had  recourfe  to 
under  particular  circumftances,  as  where  a better  fort  of  cattle  flied  cannot  with, 
propriety  be  built. 

. On  fuch  forts  of  farms,  different  forts  of  flieds  fliould  conftantJy  be  provided  for 
different  kinds  of  cattle  : where  they  are  intended  for  ftore  ftock  only,  they  fliould. 
be  open  on  one  fide,  as  the  cattle  fliould  be  kept  cool,  otherwife  they  are  apt  to 
take  cold  when  they  are  turned  out,  which  they  fliould  always  be  every  day  when 
the  weather  is  tolerable  ; but  if  they  are  intended  for  feeding  cattle,  they  fliould  be  made 
much  warmer,  as  in  that  cafe  the  cattle  will  thrive  fafter,  and  there  is  no  neceffity 
for  turning  them  out,  fo  that  the  danger  of  their  taking  cold  is  avoided. 

Different  accommodations  from  thefe  will  be  neceflary  for  dairy-farms,  they  being 
moftly  compofed  partly  of  grazing  and  partly  of  arable  land.  On  thefe  the  cow- 
lioufes  fliould  be  fo  regulated  as  to  fuit  the  number  of  cows  that  can  at  any  time  be 
kept ; and  fuch  other  conveniences  fliould  be  provided  as  are  proper  for  the  dairy 
bufinefs,  whether  they  be  managed  as  cheefe,  butter,  milk,  or  fuckling  farms.  For 
fuch  farms  fmall  ftables  and  barns  are,  in  general,  fufficient. 

And  for  the  arable  or  corn  farm,  as  partaking  in  general  of  both  the  other  forts, 
the  offices  and  buildings  fliould  not  only  be  much  more  numerous,  but  calculated  to 
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Farm  Buitdings.'^—IIoiifes. 

/nit  the  various  purpofes  of  each.  The  ftables  ftiould  be  fufficiently  large  and  con- 
venient, for  the  accommodation  of  fuch  a number  of  horfes  as  may  at  any  time  be 
employed  in  the  labour  of  the  farm  ; and  the  cow  and  feeding  houfes  adapted  to 
the  quantity  and  kind  of  cattle  kept  or  fed.  The  barn  and  granary  muft  alfo  be 
proportioned  to  the  extent  of  ground  under  arable  cultivation.  Where  thraihing- 
machines  are  to  be  ere£ted,  the  fize  of  the  barns  need  not  be  fo  great  as  in  other 
cafes ; as  neither  the  height  neceflary  for  the  flail,  nor  room  for  a large  quantity  of 
corn  in  the  ftraw,  are  required.  Befides,  thefe  machines  not  demanding  much 
elevation  in  the  buildings  where  they  are  placed,  a granary  and  ftore-room  may 
often  very  convenientljr  be  made  above  them,  which  cannot  be  done  where  the  barn 
is  required  to  be  high. 

On  this  kind  of  farm  convenient  buildings  fliould  aHb  be  prepared  for  the  breed- 
ing and  management  of  young  animals  of  different  forts,  fuch  as  horfes,  cattle,  hogs,, 
poultry,  &c. 


FARM-HOUSES. 

The  dimenfions  of  the  farm-houfe,  like  moft  of  the  other  buildings,  fhould,  in  a 
great  meafure,  be  regulated  by  the  extent  of  the  farm.  It  fliould  be  neat,  airy,  and 
have  fuffkient  accommodations  both  for  the  family  of  the  farmer,  and  the  bufinefs 
that  is  to  be  performed  in  it.  On  the  ground-floor  there  ought,  at  leaft,  to  be  a 
good  parlour  and  kitchen,  with  back  kitchen,  which  may  ferve  alfo  for  a bake-houfe 
and  brew-houfe,  with  clofets  and  other  convenient  places  for  depofiting  different 
articles : and  likewife  a dairy,  pantry,  and  a proper  place  for  the  purpofe  of  a 
cellar. 

The  upper  part  may  be  divided  into  lodging-rooms  or  bed-chambers,  which 
fliould  be  rather  large,  in  order  that  the  circulation  of  air  may  be  free  and  unre- 
ftrained.  The  windows  are  better  to  be  tolerably  large  than  fo  fmall  as  they  are 
commonly  made,  and  the  faflies  placed  nearer  the  outfides  of  the  walls  ; for  it  is 
evidently  a miffake  that  they  are  better  preferved  from  the  effeds  of  the  weather  by 
having  them  fet  fo  much  within  the  wall  as  is  ufually  the  cafe,  as  the  wet  cannot 
be  fo  readily  dried  up.  By  not  properly  attending  to  thefe  circumftances.  the  ap- 
pearance of  houfes  of  this  kind  are  frequently  rendered  gloomy  and  unpleafant..  It 
will  alfo  be  of  great  advantage  in  refpect  to  health  and  cleanlinefs,  tohave  the  ground- 
floors  raffed  fixteen  or  eighteen  inches  above  the  furface  of  the  ground.-.  The 
kind  of  roof  fliould  be  determined  by  the  expence  of  materials  and  other  cir- 
cumflances  j but  hip-roofs,  with  vents  within  the  buildings,  as  being  cheap,  are. 
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Farm  Buildings. — Barns. 


probably,  in  general  to  be  preferred  to  thofe  where  gable  ends  are  had  recourfe  to. 
It  is  juflly  obferved  by  a late  author,  that  hip  roofs  require  no  more  materials,  while 
gable-ends  caufe  more  expence  of  building,  and  an  unneceflTary  accumulation  of 
weight  upon  the  end  walls ; and  that  vents  made  withln-fide  of  the  houfe  are  not 
only  lefs  liable  to  fmoke  than  when  in  an  qutfide  wall,  but  contribute  much  to  keep 
the  houfe  warm,  by  acting  in  fome  manner  as  flues,  and  diffufing  heat  more 
or  lefs  throughout  the  whole  houfe 

The  thicknefs  of  walls,  as  well  as  many  other  circumftances,  mufl;  depend  on  the 
eafe  and  convenience  of  procuring  materials  : where  rough  ftone  walls  are  made, 
the  thicknefs  may  be  about  eighteen  inches  or  two  feet ; but  where  the  ftones  are 
good  and  properly  formed  for  building  with,  or  where  bricks  are  employed,  they 
may  be  made  much  thinner  ; it  fliould,  however,  be  remembered,  that  when  they 
are  too  thin,  they  are  readily  penetrated  by  the  heat  of  the  fun  in  fummer,  and  by 
cold  in  winter.  Such  houfes  ought,  therefore,  always  to  be  built  of  fuch  a 
thicknefs  as  to  prevent  the  effedts  of  thefe  as  much  as  poflible. 

In  the  conftrudting  of  houfes  for  the  purpofes  of  farming,  it  is  evident  that  confide- 
rable  latitude  mufl;  be  given,  but,  as  architedtural  ornaments  are  not  much  wanted, 
the  principal  points  to  be  attended  to  w'ould  feem  to  be  thofe  of  providing  fufficient 
conveniences  without  incurring  great  expence.  Such  buildings  Ihould  be  cheap 
and'!  fimple  in  their  form,  and  have  a regularity  of  appearance. 

BARNS. 

It  is  obvious  from  what  has  been  already  advanced,  that  the  fize  and  con- 
flrudion  of  barns  mufl;  be  varied  in  fome  meafure,  according  to  the  cuftoms  and  fitua- 
tions  of  the  places  where  they  are  to  be  ereded.  Where  thralhing  machines,  and  the 
practice  of  flacking,  are  properly  heldineflimation,  largebarns  are  quite  unneceflary  ; 
but  on  fmall  farms,  and  where  a preference  is  given  to  the  ufe  of  the  flail,  and  the 
■ftoring  of  the  crops  in  barns  inflead  of  flacks,  they  fliould  be  of  confiderably  larger 
dimenfions,  in  order,  not  only  to  admit  the  neceflary  quantity  of  grain  to  be 
depofited  in  them,  but  to  allow  fufficient  room  for  the  free  ufe  of  the  flail.  In  fuch 
cafes  they  fliould  not,  perhaps,  be  lefs  than  eighteen  or  twenty  feet  wide,  with  height 
and  length  proportioned  to  the  quantity  of  materials  that  are  to  be  flowed.  Air 
fliould  likewife  be  pretty  freely  admitted  into  them  on  different  fides  by  means 
of  Aides  or  other  contrivances.  The  conflrudion  of  the  floors  fliould  be  par- 

* Boatfon’s  Paper  in  Communications  to  the  Board  of  Agriculture,  vol,  I, 
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ticularly  attended  to.  In  order  that  they  may  be  firm  and  dry  : the  firfl  purpofe  is 
probably  bell  obtained  by  making  them  of  good  oak  plank;  floors  formed  of  day,  and 
other  fubftances  of  a fimilar  kind,  being  liable  to  crack  and  be  broken  up  by  the 
different  operations  that  are  performed  upon  them.  When  floors  are  made  with 
planks,,  it  is  a good  method  to  lay  them  upon  a foundation  of  bricks,  and  unite  the 
different  planks  by  ploughing  and  tonguing.  In  this  way  floors  are  made  more 
fecure,  and  freer  from  damps,  than  where  they  are  nailed  down  to  fleepers-  The 
fize  of  the  thrafliing-floors  of  barns  muff  vary  according  to  circumffances ; but 
twelve  feet  by  eighteen  would  feem  in  general  to  be  a good  proportion.  It  has  been 
obferved  to  me  by  an  experienced  agriculturiff,  that  next  to  oak  planks,  and  nearly 
equal  for  thraflbing  floors,  are  bricks  made  of  good  tempered  clay  well  burned, 
made  four  inches  thick,  and  laid  edgeways  with  well-beaten  mortar.  The  addition 
of  flues  and  floors  for  the  purpofe  of  drying  might  alfo  be  fometimes  conveniently 
employed,  and  would  frequently  be  found  advantageous  in  moiff  and  damp  feafons. 

Where  the  fituation  of  the  ground  and  other  circumffances  will  permit,  cow- 
houfes  and  other  farm  offices  may  be  provided  on  the  ground-floors,  the  barns,  hay-, 
chambers,  &c.  being  above.  The  advantages  of  this  mode  of  conffrudion  are,  that  it 
faves  much  expence  in  buildings,  and  occupies  but  little  room,  while  the  grain  is 
in  lefs  danger  of  being  fpoiled  by  the  introdudion  of  dirt  or  other  hurtful  fubftances 
from  the  farm-yard,  and  more  fecure  from  the  depredations  of  hogs,  poultry,  &C.. 
Chamber  barn-floors  are  alfo  faid  to  be  more  convenient  and  eafy  for  thrafliing  upon. 
Thefe  kinds  of  barns  can  only,  however,  be  adapted  to  fmall  farms,  and  then  per- 
haps may  often  be  faid  to  be  attended  with  inconvenience. 

In  whatever  manner  thofe  barns  are  built  that  are  intended  for  containing  large 
quantities  of  different  crops,  they  fliould  conftantly  be  provided  with  convenient 
pitching  holes  for  houfing  them  at,  as  by  this  means  the  danger  of  injuring  the  floors 
by  heavy  carriages  being  drawn  upon  them,  is  avoided,  and  there  is  not  any  neceffity 
for  thofe  large  and  expenfive  doors  that  have  been  in  common  ufe  : little  injury  will,, 
however,  be  done  to  the  floors  by  drawing  t’  e loads  of  grain  upon  them,  when  they 
are  kept  well  littered  with  ftraw  ; and  a man  will  unload  nearly  two  loads  of  grain, 
when  drawn  into  the  barn  and  unloaded  upon  the  mow,  while  he  could  unload  one 
at  a pitch-hole. 


GRANARIES. 

The  great  objeft  In  thefe  buildings  being  the  prefervatlon  of  a large  quantity  of 
grain  in  a narrow  compafs,  they  fliould  not  only  be  ftrongly  built,  but  be  provided 
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vs/ith  a great  extent  of  flooring  on  which  the  corn  may  be  fpread ; and  as  frequent 
flirting  or  turning  is  neceflary  for  the  fafety  of  the  grain,  it  is  obvioufly  of  much 
importance  to  have  them  fo  contrived,  that  a great  deal  of  the  manual  labour  attend- 
ing fuch  operations  may  be  avoided.  This  is  done,  in  fome  cafes,  by  having  them 
conftruded  with  different  floors  placed  in  fuch  Hoping  diredions  that  the  corn  has  a 
tendency  to  the  centre,  and  is  let  out  by  means  of  Aiding  fhutters ; in  others  the  fame 
advantage  is  gained  by  a number  of  hoppers,  fituated  in  fuch  a way  as  to  allow  of 
the  grain  being  moved  by  merely  drawing  a Aider  at  the  bottom  of  the  granary. 
Sufficient  ventilation,  which  is  highly  neceflary  in  thefe  buildings,  is,infome  inftances, 
provided  by  having  fmall  windows  ftrongly  latticed  and  covered  with  wire,  as  well 
as  flout  fhutters  clofe  to  the  ceilings,  and  in  others  a free  circulation  of  air  is  given 
by  means  of  a number  of  air^rholes  and  fpouts,  difpofed  in  horizontal  pofitions  acrofs 
the  buildings  Where  it  is  neceflary  that  the  air  fliould  likewife  pafs  upwards,  that 
diredion  may  be  readily  given  it  by  having  a ventilator  on  the  top  of  the  granary. 

The  mofl  convenient  form  for  buildings  of  this  fort  is  probably  that  of  a fquare,  the 
flze  of  which  may  be  about  fourteen  feet.  They  fhould  when  built  feparately  ftand 
on  a fufflcient  number  of  flrong  pofls,  or  pillars  of  flone,  about  four  or  fix  feet  above 
the  furface  of  the  ground,  having  very  flrong  wooden  frames,  the  infides  of  which 
inufl  be  filled  up  with  bricks.  The  girders,  joifts,  and  flooring,  fhould  be  firm  and 
flrong,  that  they  may  not  give  way  by  the  great  weight  ( f the  grain.  The  whole 
of  the  infide  is  rendered  the  mofl  complete,  by  being  lined  with  dry  oak,  or  good 
deal  boards,  clofely  jointed  together,  and  the  outfide  covered  over  with  flrong  wea- 
ther-boarding, well  nailed  to  the  timber-work  of  the  frame,  and  properly  payed  over 
-with  pitch  or  tar-varnifh. 

But  in  conflruQing  granaries  where  the  accommodation  of  the  farm  is  the  only 
objed,  it  is  quite unneceflary  to  pay  attention  to  all  thefe  circumflances,  as  a large  quan- 
tity of  thrafhed  grain  is  feldom  kept.  Neither  the  fame  flrength  or  expence  of  building 
is  required  as  for  thofe  in  which  large  fupplies  of  corn  are  depofited.  It  is  proper,  how- 
ever, in  mofl  cafes,  that  a place  of  fafety  for  corn  fufflcient  for  the  reception  of  one 
half  of  the  annual  produce  of  the  farm  fhould  be  provided.  Where  the  cuflom  of 
houfing  grain  prevails,  there  is  feldom  room  enough  left  for  ereding  a granary 
within  the  barn  ; but  where  that  pradice  is  not  regarded,  and  efpecially  where 
there  is  a thrafhing-machine,  the  beft  and  mofl  convenient  fituation  for  it 
is  the  barn  j proper  tackle  and  conveniences  for  hoifling  up  the  corn  being 
provided. 
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STABLES. 

In  the  conftruiStion  and  fitting  up  of  ftables  for  farm-horfes,  it  is  not  neceflary  to 
attend  fo  particularly  to  elegance,  as  in  thofe  which  are  intended  for  the  reception 
of  horfes  of  other  defcriptibns.  It  is,  perhaps,  fufficient  to  provide  them  com- 
fortable and  convenient  habitations  ; working  horfes  (hould  not,  however,  be  kept  in 
fuch  low  dirty  hovels  as  they  frequently  are,  as  nothing  tends  fo  much  to  the  keep- 
ing of  thefe  animals  in  health,  as  their  having  dry,  clean,  and  well  ventilated  ftables. 
They  fliould,  therefore,  be  conftruded  in  fuch  a manner  as  to  keep  out  the  fevere 
cold  of  winter,  and  the  intenfe  heat  of  fummer,  and  be  provided  with  proper  drains 
for  conveying  away  every  kind  of  moifture  and  naftinefs.  The  number  and  fize  of 
the  windows  fhould  be  proportioned  to  the  extent  of  the  ftable,  and  be  fo  contrived 
as  to  open  and  ftiut  at  pleafure.  When  it  is  neceflary  to  fave  expence,  fhutters  may 
be  adapted  to,  and  fufpended  in  the  windows  by  iron-pins,  on  which  they  may  be 
turned  as  occafion  requires. 

In  the  contriving  of  racks  and  mangers,  regard  fhould  be  had  to  economy  and 
convenience.  The  common  and  too  general  mode  of  making  them  extend  quite 
acrofs  the  upper  end  of  the  ftall,  is  not  only  a bad,  but  by  no  means  a cheap 
method  of  conftruding  them.  Befides,  in  order  to  fave  trouble,  fervants  are 
extremely  apt  to  ftuff  racks  full  of  hay,  however  large  they  may  be  ; from  which 
various  bad  confequences  proceed,  and  much  hay  is  wafted  and  deftroyed  by  being 
either  pulled  down  and  mixed  with  the  litter,  or  trodden  under  the  feet  of  the  horfes; 

The  pernicious  eflFects  refulting  from  the  practice  of  fulfering  horfes  to  be  conti- 
nually fluffing  themfelves  with  hay,  are  well  known  to  thofe  who  are  acquainted  with 
the  proper  management  of  fuch  animals,  under  whofe  diredtions  they  are  never  allowed 
to  have  much  hay  in  their  racks  at  a time.  There  is  alfo  another  difadvantage  in 
this  plan  of  fitting  up  flails,  efpecially  to  farmers,  as  it  ought  to  be  their  objedt  to 
preferve  every  thing  ; — the  hay-feeds  are  totally  loft,  which  if  good,  and  carefully 
fecured,  might  be  of  great  utility  and  value.  By  the  racks  having  fo  much  inclina- 
tion outwards,  the  feeds  are  alfo  extremely  apt  to  fall  into  the  horfes’  ears  and 
eyes,  which  often  produce  difagreeable  effedls.  From  thefe  confiderations  it  would 
feem  that  racks  fhould  have  a more  perpendicular  diredlion  than  is  commonly  given 
them,  not  having  a fpace  of  more  than  fourteen  or  fixteen  inches  from  the  wall  j 
the  bottom  fhould  alfo  be  fparred,  in  order  to  let  the  feeds  fall  down  below,  whence 
they  may  be  removed  by  a Aiding  fhutter  or  fmall  door.  The  fame  advantages  may 
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alfo  be  obtained  by  leaving  niches  In  the  walls  for  the  racks,  on  which  plan  the  fpars 
will  be  equal  with  the  infides  of  the  walls.  If  the  niches  and  racks  be  made  in  the 
middle  of  the  ftalls,  two  feet,  or  two  feet  and  a half  wide,  will  in  moll  cafes  be 
fufheient ; they  flrould,  however,  be  carried  down  low  enough  to  admit  of  a fmall 
box  or  drawer  being  placed  under  them,  for  the  reception  of  the  hay-feeds.  Racks 
of  this  fort  may  likewife  be  placed  in  the  corners  of  the  fcalls,  and  be  made  in  fuch 
a way  as  that  one  nich  may  ferve  two  ftalls.  They  may  alfo  be  placed  in  the  angles 
of  the  ftalls  without  having  any  nich,  and  be  made  of  a femicircular  form.  But  in 
whatever  way  they  are  made,  there  Ihould  conftantly  be  a divifion  betwixt  them, 
which  is  probably  beft  made  of  deal.  By  this  means  the  farmer  will  be  able  to  know, 
with  precifion,  what  each  horfe  eats,  which  cannot  be  done  in  any  other  way.  Where 
the  racks  are  put  in  the  corners  of  the  ftalls,  it  may,  perhaps,  be  more  advantage- 
ous to  have  them  ftraight  than  circular  ; but  in  whichever  way  they  are  formed,  the 
farmer  fliould  always  have  a hatch  fixed  for  each  ftall,  as  by  that  means  a great  deal 
of  time  may  be  faved  in  feeding  his  horfes. 

It  is  equally  unneceflary  in  the  making  of  the  manger  to  have  It  the  fame  width  of 
the  ftall ; as  a box  or  drawer  fixteen  or  eighteen  Inches  long,  and  twelve  or  fourteen 
inches  wide,  will  anfwer  every  purpofe.  It  fliould  be  fo  contrived  that  it  may  be  readily 
taken  out  and  cleaned  whenever  it  is  fouled  or  becomes  furred  with  dirt.  With  the 
fixed  mangers  this  can  never  be  done,  however  they  may  be  daubed  by  the  faliva 
ifluing  from  the  horfe’s  mouth  during  the  time  of  feeding,  or  the  difeharges  pro- 
ceeding from  his  noftrils  when  labouring  under  colds,  or  other  more  dangerous 
diforders. 

There  Is  another  method  of  making  ftalls,  which,  as  being  cheaper  and  more 
economical,  deferves  to  be  noticed  ; on  this  plan  the  ftable  has  neither  racks  nor 
mangers ; the  head  of  the  ftall  is  boarded  about  three  feet  from  the  ground,  having 
a fpace  of  about  two  feet  from  the  wall,  in  which  the  hay  is  to  be  depofited,  the 
horfe  pulling  his  hay  from  below,  inftead  of  drawing  it  from  above ; which  is  not 
only  more  natural,  but  prevents  the  wafte  of  hay,  much  of  which  drops  down  and 
is  loft  when  the  horfe  eats  from  a rack ; but,  by  this  method,  whatever  falls  is  again 
received  among  that  from  which  it  was  taken.  But  even  on  this  conftrudion  it  will 
be  neceflary  to  have  the  bottom  fparred,  within  eight  or  ten  inches  of  the  ground, 
and  a box,  hopper,  or  hay-manger,  and  drawer,  fo  contrived  as  to  receive  the  feeds 
of  the  hay ; where  there  are  double  ftalls  the  boxes  may  be  divided  in  the  middle. 
Single  ftalls,  where  they  can  be  conveniently  made,  Ihould,  however,  always  be 
preferred  as  more  fafe. 
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Paving  of  {tables  is  a matter  of  fome  importance,  though  It  has  been  but  little 
attended  to : whether  the  flail  Ihould  have  a flight  declivity  or  be  perfeftly  level, 
has  not,  perhaps,  yet  been  fully  determined.  It  would  feem,  however,  to  be  more 
natural  and  eafy  for  thefe  animals  to  fland  and  reft  themfelves  on  a level  furface, 
than  on  one  that  is  Hoping,  as  it  is  obvious  that  the  tendons,  or  finews  of  the 
paftern  joints,  muft  be  kept  more  upon  the  ftretch  in  the  latter,  than  the  former  cafe. 
The  chief  difficulty  in  refpeft  to  a level  flail  has  been  the  conveying  away  of  the 
moifture.  This  may,  however,  be  well  accomplifhed  by  paving  the  flail  quite  level, 
and  only  leaving  a fmall  drain  in  the  middle,  extending  within  two  or  three  feet  of 
the  upper  end  of  the  flail.  Tt  fhould  not  be  more  than  feven  or  eight  inches  wide  at 
top,  forming  an  angle  at  the  bottom.  The  depth  of  that  end  neareft  the  head  of 
the  flail  fhould  not  be  more  than  three  or  four  inches  deep,  having  as  much  flope 
as  can  be  conveniently  given  it  backwards,  in  order  that  it  may  carry  the  moifture 
off  quickly  to  the  main  drain,  into  which  all  the  flail-drains  fhould  empty  themfelves. 

The  fmall  flail-drains  fhould  be  covered  with  a piece  of  good  ftrong  oak-plank,  in 
which  a great  number  of  holes  are  bored,  and  which  is  fo  faftened  as  to  admit  of  its 
being  readily  raifed  up  and  let  down  : by  this  means  the  drains  may  be  wafhed  and 
kept  clean  and  fweet. 

Main  drains  may  be  made  at  the  end  of  the  flails,  or  in  any  other  convenient  fitua- 
tion,  for  carrying  off  the  moifture  into  the  general  refervoir.  If  they  are  placed  at 
the  bottom  of  the  flails,  they  fhould  not  be  clofer  to  the  flails  than  two  feet,  in 
order  that  the  ftale  of  mares  may  get  readily  into  them,  which  would  not  be  the  cafe  if 
they  were  nearer,  unlefs  the  pavement  behind  the  flails  were  made  to  decline  a 
little  towards  them.  Thefe  drains  need  not  be  more  than  feven  or  eight  inches 
wide  at  the  top,  but  they  fhould  be  covered  with  plank,  in  which  holes  are  per- 
forated for  conveying  away  the  moifture. 

In  order  to  fave  the  expence  of  making  main  drains,  a fhallow  open  drain  may 
be  made  in  the  common  way,  with  which  the  flail  drains  may  communicate  by  means 
of  very  fmall  grates  at  the  ends. 

The  pavement  or  floors  of  the  flails  fhould  have  a very  flight  declination  from 
their  fidcs  tow'ards  the  drains,  to  prevent  any  moifture  Handing  on  them;  an  inch,^ 
or  an  inch  and  half  will,  however,  be  quite  fufficient. 

From  having  flails  conftruded  in  this  way,  feveral  advantages  will  be  gained  ; the 
horfes,  by  Handing  on  a level,  wall  be  lefs  liable  to  diforders  in  the  feet  and  heels, 
and  from  the  great  declivity  of  the  drains  the  urine  will  be  more  readily  carried 
away,  and  not  be  fuffered  to  fpread  ; and,  of  courfe,  much  litter  be  faved,  which 
is  a matter  of  confiderable  importance  where  ftraw  is  fcarce. 
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The  fizes  of  flails  are  different,  according  to  circumflances ; but  four  feet  and  a 
half  are  the  leafl  they  fhould  ever  be  made  ; five  feet  is  much  better.  The  divifions 
between  them  fhould  be  high,  fo  that  ftrange  horfes  may  not  fee  each  other.  And 
where  flallions  are  kept,  or  young  horfes  required  to  be  left  loofe  in  a flail,  they 
fliould  be  fo  inclofed  as  to  be  incapable  of  doing  mifchief.  For  thefe  purpofes,  one 
or  more  flails  may  be  fparred  to  the  top,  or  doors  provided,  which  may  be  hung 
to  the  back  pofls  of  the  liable.  Where  this  lafl  method  is  followed,  the  flails  ferve 
extremely  well  for  keeping  different  mares  and  their  foals  feparate  from  others. 

Either  in  the  llables,  or  very  contiguous  to  them,  a place  fhould  always  be  provided 
for  the  reception  of  harnefs  and  other  articles  of  the  fame  kind ; and  likewife  a 
fuitable  and  well-fecured  place  for  a corn-bin.  If  the  liable  be  fmall,  and  it  is,  of 
courfe,  the  mofl  convenient  to  have  the  corn-bin  In  the  room  above,  it  fhould  be  fo 
conflrudled  as  that  the  proper  feed  may  be  regulated  and  received  from  a fpout  in 
the  lower  part  of  the  liable.  This  method  faves  much  time  and  trouble  in  going 
to  the  bin,  meafuring,  &c.  as  well  as  in  many  inflances  much  corn  *. 

COJF-HOUSES  AND  FEEDING-HOUSES. 

' As  these  buildings  refemble  each  other  in  many  refpedls,  they  may  be  defcribed 
under  the  fame  head.  In  fome  cow-houfes  there  are,  however,  an  addition  of  calf- 
pens,  and  flight  differences  in  the  conflrudlion  of  the  flails.  But  although  the 
having  calf-pens  in  the  cow-houfe  may  occafionally  fave  trouble  in  carrying  milk, 
it  is  a plan  by  no  means  to  be  generally  adopted,  as  it  caufes  much  uneafinefs  to 
.the  cows,  and  prevents  their  giving  their  milk  properly,  or  fufficient  in  quan- 
tity. It  is  a much  preferable  method  to  have  the  calves  fo  placed,  or  at  fuch  a 
diflance,  that  the  cows  cannot  be  diflurbed  by  their  cries,  as  by  thefe  means  the 
cows  will  not  only  much  fooner  forget  their  calves,  but  feed  the  better,  and  afford  a 
larger  fupply  of  milk. 

Cow-houfes,  or  feeding-houfes,  by  a very  little  management  in  building  them, 
may  be  fo  contrived  as  to  fuit  either  purpofe,  as  neceffity  may  require.  They  may 
■cither  be  made  in  the  form  of  fingle  or  double  fheds,  but  the  latter  is  probably  the 
better  method,  as  by  that  means  a great  number  of  cattle  may  be  well  accom- 
modated at  a trifling  expence  of  building.  The  principal  points  to  be  attended  to  in 
conflruding  thefe  buildings  are,  that  they  be  capable  of  free  and  eafy  ventilation  ; that 
•they  require  little  labour  in  adminiflering  the  food  and  clearing  away  the  excrement  ^ 
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and  that  the  flails  be  fo  contrived  as  to  keep  the  cattle  perfedlly  dry,  airy,  and 
cool,  and  have  convenient  and  fuitable  drains  and  refervoirs  for  the  reception  of 
urine  and  dung. 

Thofe  who  have  had  much  experience  in  the  management  of  cows,  know  that  a 
free  circulation  of  air  is  as  highly  neceffary  in  thefe  houfes  as  in  ftables.  In  low  and 
clofe  buildings,  where  a great  number  of  cows  are  put  together,  they  are  extremely 
liable  to  be  difordered  by  the  condenfed  perfpiration  and  fumes  arifing  from  their 
refpiration,  as  well  as  from  the  cold  proceeding  from  the  quick  evaporation  that  takes 
places  in  fuch  cafes. 

In  this  way  cattle  are  frequently  prevented  from  fattening  fo  expeditioufly  as  they 
otherwife  would  do.  Where  many  cattle  are  together,  the  fheds  in  which  they 
are  kept  would,  perhaps,  be  beft  quite  open  behind  them,  except  for  feeding  cattle, 
which  are  well  known  to  thrive  fafler  when  kept  rather  warmer. 

When  more  free  ventilation  is  neceffary,  which  is  fhown  by  the  wetnefs  of  the 
timbers  above,  it  is  probably  the  befl  way  to  procure  it  by  making  additional  air- 
holes in  the  roofs  or  other  convenient  places  of  the  buildings.  Where  there  are 
gable-ends,  windows  may  be  made  high  up  in  them,  with  moveable  boards  fo  con- 
trived that  they  can  be  opened  or  fhut  as  occafion  may  require.  By  thefe  means 
advantages  are  gained,  not  only  in  refpedl  to  the  health  and  fattening  of  the  animals, 
but  the  duration  of  the  building  itfelf ; for  wood  which  is  frequently  W£tted  and 
dried  in  the  way  we  have  jufl  noticed,  decays  with  aflonifhing  rapidity. 

As  any  one  the  leafl  acquainted  with  the  animal  economy  mufl  know  that  it  is 
utterly  impoffible  for  fuch  cattle  as  are  kept  in  a flate  of  conflant  exceflive  perfpi- 
ration to  feed  well,  and  confequently  get  fat  with  expedition,  which  are  the  circum- 
flances  on  which  the  farmer’s  profit  and  advantage  greatly  depend,  more  attention 
fhould  certainly  be  paid  to  thefe  matters.  An  extenfive  feeder  in  one  of  the  mid- 
land diflrids,  however,  affures  us  that  he  has,  from  long  experience,  always  found 
fuch  cattle  as  feed  the  quickefl,  whether  within  doors  or  without,  to  be  thofe  which 
are  generally  in  a flate  of  moderate  perfpiration. 

In  regard  to  the  mofl  convenient  plan  of  conflrudlion  for  faving  expence  in 
labour,  and  for  allowing  of  the  mofl  ready  and  expeditious  mode  of  clearing  away 
the  dirt  and  naflinefs  which  is  produced,  there  are  many  things  to  be  attended  to, 
but  chiefly  thofe  of  the  form  and  arrangement  of  the  internal  parts.  It  is  a very 
common  method  to  have  pofls  placed  along  the  Tides  of  the  wall  at  the  diflance  of 
about  three  feet  from  each  other,  to  which  the  cattle  are  faftened ; a fpace  of 
three  or  four  feet  being  left  next  the  wall  for  the  reception  of  the  food.  This 
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is,  however,  a very  injudicious  method,  becaufe  the  feeder  is  conftantly  under  the 
neceflity  of  going  among  the  cattle  in  order  to  give  them  their  food ; except,  in- 
deed, where  they  are  fed  from  the  outfides  of  the  building,  which  is  both  an  in- 
convenient and  tedious  method  of  proceeding.  In  feeding  from  without  too, 
through  holes  made  on  purpofe,  there  are  many  objedlions.  At  fome  periods,  as 
in  rainy  weather,  and  when  there  is  a great  fall  of  fnow,  it  will  be  almoft  impofli- 
ble  to  give  them  their  provender. 

The  moll  eafy  method  to  avoid  thefe  inconveniences  in  fingle  flieds,  is  to  leave  a 
fufficient  fpace  before  the  heads  of  the  cattle  for  the  feeder  to  go,  with  fuch  vehicles 
as  contain  the  food,  by  which  means  he  will  be  enabled  to  diftribute  it  with  facility. 
In  double-flieds,  which  are  unqueftionably  the  moft  proper,  economical,  and  conve- 
nient buildings,  the  fame  advantages  are  obtained  by  making  the  cattle  to  face  one 
another,  and  leaving  a fpace  of  about  four  feet  as  a palfage  for  the  peifon  who  feeds 
them.  By  this  arrangement  a lefs  extent  of  building  is  neceifary,  and  much  lefs 
deflruction  of  fodder  incurred,  efpecially  where  a loft  is  provided  in  the  roof  for 
depofiting  the  provender,  and  other  purpofes.  This  Ihould  alfo  be  done  in  the 
fingle  iheds,  and  the  eafieft  mode  is  that  of  having  covers  or  doors  opening  by  means 
of  hinges  without,  by  which  the  different  articles  of  food  may  at  once  be  thrown 
in  from  the  cart  or  waggon.  In  thefe  cafes  the  fheds  ought,  perhaps,  to  be  a little 
higher  than  they  are  commonly  made,  and  the  infide  be  covered  above  the  cattle 
with  boards.  But  double-flieds,  a very  intelligent  feeder  alfures  me,  are  not  only 
the  moll  improper  and  inconvenient,  but  the  lead  economical,  and  mod  expenfive 
in  their  condrudion  ; being  attended  with  many  inconveniences,  and  no  advantage, 
that  he  knows  of,  except  that  of  faving  a little,  and  but  a little,  room.  Sheds  for 
cattle  fliould  never,  he  thinks,  have  lofts  over  them,  as  by  that  means  the  cattle  are 
kept  too  warm  and  clofe ; and  unlefs  the  floor  over  them  is  quite  clofe,  which  is  dill 
worfe  for  the  cattle,  the  fodder  that  is  laid  there  is  frequently  fpoiled  by  their 
breath.  He  would  always  recommend  fingle-flieds  open  behind,  about  twelve  feet 
within,  including  a gang-way  of  two  feet  before  the  heads  of  the  cattle,  for  the  pur- 
pofe of  feeding  them : three  feet,  or  three  feet  two  inches,  he  has  always  found 
fufficient  fpace  for  each  bead,  except  they  be  very  large  indeed.  It  is  alfo  very  con- 
venient, he  fays,  to  have  a fmall  room,  about  the  middle  of  the  fide  of  the  flied, 
with  a door  into  the  gang-way,  for  the  purpofe  of  getting  the  hay  into  from  the 
dacks,  which  ffiould  be  placed  as  near  thereto  as  poffible. 

The  keeping  of  cattle  clean,  dry,  and  free  from  difagreeable  effluvia,  is  not  only 
a bufinefs  which  demands  much  attention,  in  fo  far  as  it  tends  to  preferve  their 
health,  but  which  intereds  the  farmer  in  a high  degree,  from  its  taking  up  much 
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time  that  might  be  otherwife  employed.  It  is  therefore  of  the  greatefl;  importance 
to  havethefe  kinds  of.  buildings  fo  contrived  that  they  may  require  as  little  labour  as 
poflible  in  removing  dung,  &c.  Thefe  things  lliould,  therefore,  particularly  occupy 
the  minds  of  perfons  employed  in  making  fuch  ereftions.  Where,  from  fituation  and 
other  circumftances,  a convenient  place  can  be  provided  behind  the  cattle,  for  depofit- 
ing  the  dung  at  once,  it  will  be  by  far  the  beft  way,  as  much  labour  and  expence  in 
wheeling,  8:c.  will  be  faved,  and  the  dung  will  not  be  injured  by  it.  Befides  it  will  be 
prevented  from  being  fcattered  about  the  farm-yard,  by  which  confiderable  lofs  is 
often  fullained. 

The  proper  conflruclion  and  paving  of  flails  tend  very  materially  to  render  the 
cleaning  of  cattle  eafy  and  expeditious ; though  in  fome  places  flails  are  fcarcely 
employed  at  all ; the  cattle  either  not  being  bound,  or  merely  bound  to  flakes 
without  any  divifions  being  made  betwixt  them,  while  in  others  they  are  confined 
feparately  in  narrow  flails  by  rails,  or  the  flails  are  made  with  only  fhort  divifions. 
Double-flails  properly  divided,  and  boarded  fufficiently  high  to  prevent  the  cattle 
from  looking  over  them,  are,  in  general,  to  be  preferred  ; but  flails  of  this  kind  are 
certainly  more  expenfive,  and  in  many  inflances  unneceffary.  In  feeding-houfes 
each  flake  fhould  have  a box  or  trough  for  meat,  and  in  the  middle  a conveni- 
ence for  holding  water,  in  order  to  ferve  the  beafls  on  each  fide,  which,  in  many 
inflances,  may  be  filled  by  means  of  a pipe  from  a ciflern,  or  other  place  where 
water  is  kept.  Thefe  boxes  or  troughs  may  be  made  of  either  wood  or  flone,  and 
be  joined  together  or  feparate,  as  may  be  thought  the  moll  convenient.  Above  thefe 
troughs  a perpendicular  rack  fhould  be  placed  for  containing  hay,  flraw,  &c. 

In  paving  the  flails,  the  fame  diredions  fhould  be  attended  to  as  in  that  of  flables  ; 
for  where  cow-flalls  are  paved  with  too  great  a declination,  the  animals  always  Hand 
in  a very  uneafy  and  uncomfortable  manner,  which  is  very  prejudicial  to  their  be- 
coming fat,  or  feeding  well. 

Proper  drains  and  refefvoirs  for  the  reception  of  urine,  he.  are  alfo  of  the  greatefl 
confequence,  as  without  them  it  is  utterly  impoflible  to  preferve  the  animals  that  are 
kept  in  fuch  houfes,  fo  fufficiently  clean  and  fweet  as  is  neceflary.  Befides  the 
moifture  or  juice,  which  is*continually  iffuing  from  dung  and  other  fubflances  in  a 
flate  of  diflblution,  mufl  be  received  and  detained  in  them,  or  the  farmer  will  fullain 
confiderable  lofs  in  point  of  manure. 

CALF.PENS. 

In  the  conflruclion  of  calf-pens  there  are  a few  things  that  ought  be  kept  in 
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the  mind  of  the  builder.  Though  they  fliould  not  be  fituated  in  the  cow-houfe, 
they  ought  not  to  be  at  an  inconvenient  diflance  from  it.  Great  attention  (hould 
likewife  be  paid  in  laying  the  floors,  as  it  is  of  much  importance  in  rearing  fuch 
animals  to  keep  them  dry  and  warm.  Calves,  when  intended  for  rearing,  fliould 
always  be  kept  dry  and  airy,  and  rather  cool,  or  at  leafl:  not  over  warm.  By  laying 
fpars  about  two  inches  broad  upon  joifts,  at  the  diflance  of  two  inches  from  each 
other,  fo  as  to  raife  the  floors  two  or  three  feet  from  the  ground,  according  to 
fituation,  they  will  not  only  be  kept  perfectly  dry,  as  the  moiflure  will  be  drained  ‘off, 
but  frefli  air  will  be  admitted  under  the  floor,  by  which  means  the  noxious  unplea- 
fant  fmells  too  frequently  met  with  in  calf-houfes,  will  be  removed.  It  would  alfo  be 
a good  pradtice  to  have  flails  or  divifions  in  the  calf-pens,  fo  that  each  calf  might  be 
kept  feparate,  by  which  means  they  would  be  much  fooner  fattened,  and  more  fecure 
from  mifchief.  Partitions,  if  about  three  feet  high,  and  made  of  any  thin  light 
wood,  might  be  fo  contrived  as  to  be  moveable  at  pleafure,  and  capable  of 
being  increafed  or  diminiflied  according  to  circumflances.  In  thefe  pens,  fmall 
round  troughs  may  be  placed  for  the  reception  of  milk,  w'here  the  calves  are  intended 
for  rearing,  and  flight  racks  for  a little  hay  in  the  higher  parts  of  them.  By  thefe 
contrivances  the  food  would  be  more  equally,  and  more  certainly  adminiflered  to 
thefe  animals  *.  Where  great  numbers  of  calves  are  rearing  at  the  fame  time,  con- 
trivances might  be  adapted  for  fupplying  all  the  different  veffels  at  once,  and  with 
certain  quantities  of  food,  but  this  is  not  generally  necelfary. 

DAIRIES. 

The  advantages  of  good  dairy  management  are,  in  common,  fo  great,  that  every 
farm  fliould  have  fuitable  accommodations  for  carrying  it  on  in  a degree  proportioned 
to  their  kind  and  extent.  Dairies  are  of  three  different  kinds : the  butter,  the  cheefe, 
and  the  milk  dairy.  The  lafl  is  principally  in  ufe  near  large  towns,  where  the  milk 
is  carried  as  foon  as  poflible  to  be  fold.  A good  butter-dairy  fliould  have  three 
apartments  : a milk-houfe;  a churning-houfe,  in  which  there  fliould  be  a proper 
boiler,  and  other  conveniences  for  fcalding  and  waffling  the  veflels ; and  a place 
for  keeping  them  in,  as  well  as  for  drying  them,  when  they  cannot  be  put  out 
of  doors. 

The  cheefe-dairy  fliould  alfo  confift  of  the  fame  number  of  rooms,  namely,  the 
milk-houfe,  the  fcalding  and  prefling  houfe,  and  the  falting-houfe.  The  cheefe-room 
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is  commonly  at  a dlftance,  but  It  might  be  very  conveniently  made  over  the  dairy. 
For  the  milk-dairy,  a good  milk-houi'e,  and  a convenient  place  for  fcalding,  clean- 
ing, and  keeping  the  utenfils  in,  that  they  may  be  fweet,  are  only  neceffar)% 

As  a proper  temperature  of  the  air  is  of  very  great  importance,  the  fituation  of  the 
dairy  Ihould  be  fuch  as  that  it  may  not  be  expofed  too  much  to  the  heat  of  the  fun 
in  fummer,  or  the  coldnefs  of  the  air  in  winter.  The  inconveniences  attending  the 
latter  being,  however,  more  eafzly  removed  than  thofe  of  the  former,  a northern 
expofure  flrould  be  preferred,  and  one  which  is  covered  as  much  as  polhble  by  the 
/hade  of  trees  or  houfes.  If  fituated  fo  that  the  fun  has  no  influence  on  any  part 
of  it,  it  is  the  better.  Where  no  rooms  are  made  above  the  dairy,  the  covering 
may  be  of  thatch  placed  over  tiles ; but  it  is  better  to  have  rooms  above,  in  which 
cafe  the  nature  of  the  covering  is  not  of  fo  much  confequence.  Thatch  covering, 
in  fuch  cafes,  is  however  certainly  the  beft,  as  being  the  wartne/l  in  winter,  and 
cooleft  in  fummer  ; but  tiles  in  thefe  circumftances  are  unneceflary,  and  they  pre- 
vent the  thatch  from  being  properly  faftened  to  the  roof,  and  by  that  means  to  be 
liable  to  be  blown  off.  The  thatch  fhould  be  properly  parged  with  lime-mortar 
on  the  infide,  to  prevent  any  du/l  falling  upon  the  milk. 

Stone  walls  are  ahvays  to  be  preferred  in  fuch  buildings  to  brick,  as  being  lefs 
permeable  to  the  heat  of  fummer,  and  the  coldnefs  of  winter. 

In  regard  to  the  proper  height  of  the  ceilings  of  dairies,  different  opinions  are 
maintained.  Eight  feet,  or  eight  feet  and  a half,  would  feem  to  be  a fufficient  height 
for  every  purpofe.  But  of  whatever  height  the  ceiling  of  the  dairy  be  made,  the 
windows  fhould  always  reach  to  the  top,  in  order  to  prevent  the  ftagnation  of  air 
near  it,  and  be  latticed,  with  flight  frames  adapted  to  them,  on  which  gauze  mu'fl;  be 
flretched,  to  permit  a free  circulation  of  air,  and  at  the  fame  time  keep  out  flies, 
and  other  animals  of  the  fame  kind. 

Free-flone  flags  are  the  mofl  fuitable  for  floors.  They  fhould  be  made  quite 
fmooth,  and  well  jointed  ; but  where  thefe  cannot  be  had,  or  are  too  expenflve, 
fquare  paving  bricks,  well  laid  and  jointed,  may  anfwer  tolerably  well.  Marble  and 
other  expenflve  fubftances  are  fometimes  employed,  but  they  come  much  too  high 
to  be  ufed  in  common  dairies ; but  of  whatever  materials  the  floor  may  be  compofed, 
it  fhould  alw'ays  be  laid  in  fuch  a manner  as  to  decline  towards  the  middle,  or  fomc 
other  more  convenient  part,  for  taking  off  the  water  with  which  it  may  be  wafhed 
or  flooded  in  hot  feafons.  There  fhould  be  a well,  with  a pump,  for  this  and  other 
purpofes,  either  in  the  dairy,  or  as  near  to  it  as  poffible. 

If  the  dairy  be  fmall,  it  will  be  fufficient  to  have  it  fitted  up  with  neat  fhelves,  for- 
the  reception  of  the  veffels  that  contain  the  milk ; but  where  it  is  on  a large  and 
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extenfive  fcale.  It  may  be  fitted  up  with  fuch  ciflerns  or  coolers  as  are  fufficient  to 
contain  a meal’s  milk,  when  not  allowed  to  be  deeper  than  three  inches.  They  may 
be  lined  with  lead,  or  made  of  marble  or  flate,  where  it  is  to  be  had  ; excellent  ones 
are  made  by  Mr.  Hind,  at  the  Slate  Pits,  at  Swithland,  near  Leicefter,  of  the  laft  fort  of 
material ; but  from  the  former  there  will  be  little  danger,  if  they  be  kept  fufficiently 
clean*.  Thefe  coolers  fliould  be  furniflied  with  a plug  at  the  bottom,  and  a cock  to  let 
out  the  milk,  or  the  water  when  they  are  waflied.  At  the  backs  of  them,  too,  there 
fliould  be  cocks  for  the  purpofe  of  letting  in  water  to  clean  theni  with.  A large  cock 
ought  likewife  to  be  placed  in  fome  convenient  part  of  the  dairy  for  letting  water 
upon  the  floor  when  it  is  neceflTary  to  clean  it,  and  cool  it  in  hot  feafons. 

With  a view  to  afford  a neceflary  degree  of  heat  in  the  winter  feafon,  flues  may  be 
.made  t6  proceed  from  the  fires  either  in  the  churning-room,  or  the  place  where  the 
utenfils  are  dried  and  kept  in  proper  condition.  Thefe  flues  ought  to  be  conflrudted . 
in  fuch  a manner  that  the  heat  may  be  regulated  as  occafion  requires,  or  wholly 
flopped  if  neceflary. 

Both  the  walls  and  the  ceiling  fliould  be  fo  plaftered  that  there  may  be  no  cracks 
or  crevices  for  the  lodging  of  duft  or  infects.  Sometimes  a part  or  the  whole  of  the 
wall  above  the  coolers  is  fet  with  fmall  glazed  Dutch  tiles,  which  gives  the  dairy  a 
neat  and  clean  appearance. 

The  room  for  churning  in  fliould  be  as  near  as  poflible  to  the  milk-houfe,  and  be 
provided  with  a fire-place  and  furnace,  and  alfo  a proper  boiler  for  heating  water  to 
fcald  the  different  vefl'els,  as  well  as  other  purpofes.  It  is  an  additional  convenience 
if  a pump  can  be  had,  with  fuitable  contrivances  to  it  for  filling  and  emptying  the 
boiler. 

The  place  in  which  the  utenfils  are  kept  fliould  likewife  have  a finali  fire-place  in  it, 
in  order  that  they  may  be  well  dried,  in  cafe  they  cannot  be  put  out  into  the  open  air, 
which  is  always  the  beft  method,  flone  flielves  being  placed  on  the  outfide  for  fuch 
purpofes.  But  ftrips  of  wood  placed  in  this  direction  = — inftead  of  flone  flielves 
would  probably  be  much  lefs  expenfive,  and  the  veffels  be  found  to  dry  much  bet- 
ter upon  them.  The  cream  may  be  put  into  this  room  when  the  weather  is  cold,  or 
juft  before  it  is  churned,  which  is  frequently  found  to  be  a good  practice.  In  all  the 
chimneys  the  greateft  care  muff  be  taken  to  prevent  their  fmoking,  as  when  that 
is  the  cafe,  it  is  highly  prejudicial  to  the  milk  and  cream,  as  well  as  the  utenfils  of 
the  dairy. 

For  the  cheefe-dairy,  the  milk-houfe  fliould  be  nearly  on  the  fame  conft ruction  with 


* Very  good  coolers  might  probaoly  be  made  from  the  beautiful  black  date  lately  found  on  the  eftate  of 
Lord  Penrhyn,  In  Wales,  as  it  may  be  raifed  to  any  thicknefs,  and  is  capable  of  receiving  a polith  nearly  equal 
to  marble. 
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that  which  has  been  jufl  defcribed  ; all  the  milk  being  feldom  made  into  chcefe,  there 
may  be  a neceflity  for  coolers.  Where  the  contrary  is  the  cafe,  it  may  be  more 
convenient  to  have  fhelves  for  the  milk  veflels,  by  which  means  they  will  always  be 
at  hand  for  carrying  milk  to  the  cheefe-tubs,  or  copper  when  it  is  to  be  made  warm. 

The  prefTing  or  fcalding  room  may  be  made  on  the  fame  plan  as  the  churning- 
room  defcribed  above  ; oitly  it  mud  be  provided  with  a good  cheefe-prefs,  which  is 
much  more  handy  than  having  it  at  a didance,  as  is  oft.  n the  cafe. 

It  would,  perhaps,  be  dill  more  convenient  to  have  one  room  large  enough  toferve 
for  the  feveral  purpofes  of  preding,  fcalding,  and  fading  houfe.  The  falting-room 
fliould  be  laid  with  flags,  and  made  fo  as  to  readily  carry  od'  the  w'ater  when  it  is 
wafhed  out.  It  Ihould  alfo  be  provided  with  a drong  table  or  flielf,  for  laying  and 
turning  the  cheefe  upon,  until  they  are  in  a proper  condition  for  being  put  into 
the  cheefe-room.  A convenient  place  fhould  likewdfe  be  made  near  to,  or  in,  the  houfe 
for  containing  fmall  fand,  for  the  purpofe  of  fcouring  the  dairy  flielves  and  utenfils. 

The  cheefc-room  may  be  made  over  the  dairy,  but  it  is  mod  commonly  made 
above  the  cow-houfe  or  kitchen,  the  warmth  of  fuch  places  being  fuppofed  to  pro- 
mote the  ripening  of  the  cheefes  *. 

FARM-SHEDS. 

Thkse  buildings  are  often  extremely  convenient  and  proper  for  various  purpofes 
of  the  farm.  They  are  cheap  and  fimple  in  their  condrudtion,  and  eredted  without 
much  labour.  Places  of  this  kind  are  mod  commonly  made  fo  as  to  lean  to  and  red 
againd  the  w’alls,  or  other  parts  of  buildings,  the  eafing  or  lower  part  being  fup- 
ported  by  a flight  wall,  pods  of  wood,  or  done  pillars.  Frequently,  too,  the  whole 
of  their  roofs  is  fudained  by  pods  or  pillars.  Thefe  flreds  are  of  much  utility  for 
preferving  all  the  larger  forts  of  farming  implements  from  the  effedts  of  the  weather, 
as  well  as  for  the  protedlion  of  young  animals  of  different  kinds,  fuch  as  horfes,  cattle, 
Iheep,  he.  when  they  are  turned  loofe  in  the  farm-yard.  They  might  alfo  be  fo 
contrived  as  to  admit  of  dowing  large  quantities  of  different  kinds  of  hay,  when 
brought  from  the  dack  for  the  ufe  of  the  cattle  ; by  which  it  w'ould  be  extremely 
ready  and  near  at  hand  for  foddering  with  ; but  not  for  depofiting  it  in  when  fird 
brought  from  the  field,  as  in  fuch  cafe  it  would  be  much  lefs  valuable.  They  may  alfo 
be  applied  to  various  other  ufes,  which  abundantly  Ihew's  their  importance  in  the 
economy  of  farm-buildings. 


* Beatfon  in  Communications  to  the  Board  of  Agriculture,  vol.  I. 
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STRATF-HOUSES. 

Where  the  pra£llce  of  flacking  flraw  prevails,  thefe  houfes  are  not  fo  eflentially 
neceflary ; it  is,  however,  always  advifable  to  have  fome  place  or  other  in  which  a 
fmall  quantity  can  be  depofited  for  the  daily  fupply  of  different  animals,  as  by  this 
means  much  time,  as  well  as  flraw,  will  be  faved,  and  there  will  be  much  lefs  dirt 
and  litter  about  the  yard. 

ROOT-HOUSES. 

Where  a number  of  cows  or  cattle  of  any  kind  are  fed  on  winter  roots  and  vege- 
tables,' fuch  as  carrots,  turnips,  potatoes,  cabbages,  &c.  it  is  highly  neceflary  to  have 
houfes  of  this  fort,  in  which  they  may  be  placed  and  kept  near  at  hand,  when  the 
feafon  is  bad,  for  the  daily  fupply  of  the  cattle.  But  fome  vegetables,  fuch  as  cab- 
bages, will  not  bear  to  be  laid  up  in  houfes  in  any  confxderable  quantities,  or  for  any 
confiderable  length  of  time,  as  they  are  apt  to  run  quickly  into  the  flate  of  fermen- 
tation, and  become  putrid. 


POULTRV-HOUSES. 

Iraevery  cafe  where  any  confiderable  number  of  poultry  are  kept,  a place  fhould 
be  provided  for  confining  them  in.  This  is  particularly  neceffary  for  the  farmer,  as  he 
may  otherwife  not  only  fuflain  confiderable  injury  by  their  depredations,  but  lofe 
much  of  the  profit  arifing  from  them,  by  their  being  frequently  killed,  and  their 
eggs  loft  in  the  hedges  and  other  places.  As  a free  and  uninterrupted  circulation  of 
air  is  highly  neceffary  to  the  prefervation  of  the  health  and  feeding  of  poultry,  they 
fhould  not  be  cooped  up  in  dark  reftrided  hovels,  but  have  a large  fuitable  place  con- 
flruded  entirely  for  their  ufe.  It  is  not,  perhaps,  yet  well  afcertained,  whether  differ- 
ent forts  of  poultry  do  better  when  kept  feparate  and  diftind  or  not,  though  it 
would  feem  to  be  the  cafe,  as  the  economy  and  habits  of  each  are  different.  Where 
fufficient  room  can,  therefore,  be  fpared,  it  will  be  the  propereft  method  to  have  the 
entrances,  as  well  as  the  refting  and  breeding  places  of  each  fort,  diflind  from  the 
reft  ; though  the  whole  may  be  contrived  fo  as  to  be  under  the  fame  roof,  and  con- 
fequently  be  fed  from  the  fame  place,  which  will  fave  time  and  trouble.  If  room  can 
be  had,  there  fhould  likewife  be  a yard  proportioned  to  the  number  provided  for  the 


61 


Farm^Bmldlngs. — HogStks. 

whole  ftock,  which  fliould  be  fenced  in,  in  fuch  a way  as  to  prevent  their  flying  over, 
or  getting  through,  and  which  (hould  communicate  with  the  poultry-houfe,  and  be 
well  fupplied  with  water.  If  a pond  or  ftream  of  water  can  be  had,  it  is  fo  much 
the  better. 

By  thefe  contrivances  it  will  be  found  that  poultry  of  all  kinds  may  not  only  be  , 
bred  and  reared  with  great  facility,  but  be  kept  more  free  from  difeafe  and 
accidents. 

HOG-STIES. 

In  the  confliruction  of  thefe,  little  more  is  required  than  that  they  be  made  fuffici- 
ently  dry  and  warm,  and  that  fmall  yards  or  areas  be  provided  for  the  holding  of 
troughs,  and  the  reception  of  the  food.  It  is  probably  the  beft  and  cheapefl  method 
to  make  them  with  fhed-roofs,  and  neither  very  high  nor  wide ; fix  or  feven  feet  wide 
is  quite  fufficient  for  a divifion.  There  ought  to  be  many  of  thefe  divifions,  in  order 
to  fuit  different  purpofes,  and  contain  different  forts  of  hogs.  Some  fhould  be  made 
for  fows  when  with  the  boar,  others  for  brood  hogs,  and  for  farrowing,  weaning  the 
young  pigs,  and  fattening  in,  &c. 

As  hogs  are  apt  to  flop  over  and  fpill  a part  of  their  food,  by  getting  their  feet  Into 
the  troughs,  there  fhould  be  a thin  piece  of  board  nailed  on  the  back  part  of  the 
troughs,  fo  as  to  come  forward,  in  a way  to  only  juft  admit  their  heads ; and  they 
fhould  have  a fufficient  number  of  divifions,  each  rifing  a little  above  the  top  of  the 
trough.  Many  other  forts  of  troughs  may  likewife  be  eafily  contrived  for  prevent- 
ing the  wafte  of  food,  and  it  may  be  done  by  placing  them  in  the  divifions  of 
the  yards. 

It  would  be  of  great  advantage  to  have  conveyances  for  water,  fuch  as  open  fpouts 
for  inftance,  palling  through  the  fties,  in  order  that  they  may  be  frequently  wafhed 
and  kept  clean,  and  that  the  hogs  may  drink  when  neceffary. 

In  the  conftruftion  of  thefe  buildings,  care  fhould  likewife  be  taken  that  the  ani- 
mals be  fed  conveniently,  and  without  going  among  them.  Where  a few  fwine  are 
merely  kept  for  family  ufe,  they  may,  if  fituation  will  admit,  be  fed  with  great  eafe 
and  facility,  by  having  holes,  and  troughs  placed  in  the  walls  of  the  back  kitchen 
of  the  farm-houfe.  By  this  contrivance  much  fluff,  which  would  otherwife  pro- 
bably be  loft,  may  be  conveyed  to  them.  Where  a great  number  of  hogs  are 
conftantly  kept,  it  may  be  advantageous  to  have  a furnace  and  copper  near  to 
the  fties  for  preparing  their  food. 
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COAL  AND  WOOD  HOUSES. 

Firing  being  every-where  an  article  of  confiderable  expence,  it  is  neceffary  that 
a proper  and  convenient  place  fliould  be  provided  for  it.  Houfes  or  yards  for  this 
purpofe  have  mo,ft  commonly  been  made  without  roofs  or  other  coverings,  but  as 
coals  are  much  injured  byexpofure  to  the  fun  and  weather,  they  ought  always  to  be 
well  covered.  They  are  more  durable,  however,  when  made  wet  before  they  are 
ufed.  Where  large  quantities  are  confumed,  the  large  and  fmall  coal  fhould  be  put 
feparately;  andp>laces  made  for  putting  cinders,  and  fuch  wood  as  has  been  broken 
up  : if  peat  or  wood  only  be  ufed,  thefe  houfes  fliould  be  much  larger  and  better 
fecured  in  the  roofs.  Thefe  places  fliould  always  be  fituated  as  conveniently  as 
poflible  for  the  kitchen. 


WORKSHOPS. 

Where  the  farm  is  extenfive,  a place  of  this  fort  is  extremely  ufeful  and  conve- 
nient, for  making  and  repairing  different  kinds  of  tools,  as  well  as  for  preferving 
materials  ready  feafoned  and  prepared  for  the  purpofe  of  conflrudting  or  mending 
ploughs,  harrows,  carts,  wheels,  and  other  implements  of  hufbandiy.  By  this 
means  the  farmer  is  fure  of  having  his  timber  in  proper  condition,  and  always  ready 
to  his  hand.  Thefe  fliops  fliould  always  be  provided  with  a good  fet  of  carpenter’s 
tools,  a bench  to  work  upon,  a lathe  for  turning  different  things,  and  a con- 
venient grind-flone  ; and  a blackfmith’s  fliop  may  often  be  neceffary  on  farms  of 
very  confiderable  extent. 

It  would  likewife  be  of  advantage  to  have  a place  for  timber,  and  a faw-pit  near 
at  hand.  The  latter  might  be  made  under  the  fame  roof  with  the  work- (hop,  if  con- 
venient. In  the  former  all  forts  of  wood  or  timber,  and  the  broken  or  worn  out 
implements  fliould  be  depofited. 

TOOL-HOUSES. 

The  fmaller  forts  of  tools,  fuch  as  fpades,  forks,  rakes,  feythes,  &c.  &c.  being 
exceedingly  liable  to  be  loft,  a place  fliould  be  provided  for  laying  them  in  when  not 
in  ufe.  Sacks,  ropes,  twine,  nails,  and  old  iron,  may  alfo  be  laid  up  with  them. 
For  this  purpofe  the  place  need  not  be  large,  but  it  fliould  be  dry  and  free  from  damps. 
Of  this  room,  the  mafter  of  the  farm  fliould  always  keep  the  key,  in  order  that 
he  may  readily  know  where  to  find  fuch  tools,  or  other  articles,  as  he  may  want. 


Farm-Buildings.' 
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. The  farmer,  in  particular  fituations,  frequently  finds  it  neceflary  to  (tore  up 
foire  of  the  produce  of  his  grain  j fuch,  for  inftance,  as  meal,  in  order  to  get  a 
better  price  for  it ; he  fliould,  therefore,  be  provided  with  a fuitable  ftore  or  meal 
room.  Thefe  rooms  Ihould  be  as  dry  as  poffible,  and  perfedlly  fecure  from  vermin. 
An  upper  floor  is  probably  the  befl  for  fuch  purpofes,  provided  the  articles  can  be 
conveniently  and  eafily  conveyed  to  it.  They  ought  to  be  furnifhed  with  ftrong  well- 
made  chefts,  for  holding  the  meal,  or  other  articles,  that  may  be  put  into  them. 
If  meal,  it  fhould  be  well  rammed  or  prelfed  down,  by  means  of  a proper  beetle, 
in  order  to  make  it  keep  fvveet  and  well. 

FRRM  SERVANTS*-ROOMS. 

Where  farms  are  extenfive,  and,  of  courfe,  many  fervants  required,  efpecially  if 
they  be  unmarried,  proper  and  convenient  accommodations  for  fleeping,  and,  where 
they  find  their  own  provifions,  for  preparing  and  dreffing  them  in,  are  not  only  necef- 
fary,  but  highly  advantageous  both  to  the  farmers  and  the  men ; they  fave  much 
time,  which  would  otherwife  be  loft,  in  going  to  their  meals,  and  keep  them  together 
fober,  fteady,  and  ready  for  their  bufinefs.  Befides,  the  men  in  this  way  are  much 
more  comfortable,  and  live  confiderably  cheaper,  than  when  it  is  the  cuftom  to  go 
to  public-houfes,  or  other  fuch  places,  for  their  meals,  which  is  too  much  the  cafe  in 
many  of  the  more  fouthern  diftrids  of  the  kingdom,  by  which  their  manners  often 
become  depraved,  and  their  conftitutions  enfeebled,  by  the  great  ufe  of  fpirits,  and 
other  intoxicating  liquoi's. 

Thefe  inconveniences  are,  however,  the  moft  efiedlually  provided  againft  by  fuch 
fervants  being  provided  for,  where  it  can  be  done,  from  the  tables  of  their  mafters. 
Where  this  laft  method  is  followed,  the  eating-rooms  Ihould  be  fo  fituated  that  they 
may  be  overlooked  with  facility  ; but  the  lodging-rooms  in  both  cafes  are  the  fafeft, 
perhaps,  when  made  in  a building  quite  detached  and  diftindt  from  the  other  houfes 
and  offices,  perfons  of  this  defcription  being  often  extremely  negligent  of  their  fires, 
candles,  &c. 

Whatever  fituation  may  be  fixed  upon  for  thefe  conveniences,  the  ground  floors 
ffiould  always  be  of  ftone  or  brick,  and  the  upper  ones  made  with  plafter,  as  in 
fame  of  the  midland  counties  j or  brick,  which  is  eafily  and  frequently  laid.  In  con- 
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ftrufting  thefe  floors,  the  jolfts  are  laid  in  the  common  method,  then  a flrong  fort 
of  reed  is  faflened  down  to  them,  upon  which  the  plafter  is  placed.  If  with  brick, 
the  joifts  are  laid  twelve  inches  apart,  and  the  bricks  made  to  reach  from  joift  to 
joift,  and  joined  Tides  and  ends  with  well-wrought  mortar ; it  might  alfo  be  advif- 
able  to  have  the  flairs  made  of  the  fame  materials.  In  order  to  fave  this  lafl  material, 
there  is,  however,  fometimes  a flight  coat  of  common  lime  laid  on  firft,  fo  as  juft  to 
fill  up  the  inequalities  ; the  plafter  being  afterwards  fpread  about  two  inches  thick 
upon  this,  in  doing  which  great  expedition  muft  be  ufed.  Where  reeds  cannot  be 
procured,  fmall  thin  laths  may  be  employed  in  their  ftead ; thefe  are,  however, 
more  expenflve.  In  the  diftrids  where  this  mode  of  conftrufling  floors  is  pradlifed, 
the  plafter  is  prepared  and  fold  at  the  kilns  for  about  fix  pence  the  bufhel ; and  the 
expence  of  putting  it  on,  if  burnt  and  prepared,  is  about  five  pence  the  fquare 
yard. 

The  places  for  the  fleeping  of  fervants  may  be  fo  contrived  as  that  feveral  perfons 
may  be  accommodated  in  a narrow  compafs  j this  is  done  by  the  beds  being  fixed 
and  placed  in  double  tires  one  above  another,  four  beds  in  this  way  only  occupying 
the  room  of  two  on  the  ufual  plan.  The  approach  to  the  upper  beds  may  be  rendered 
fufficiently  eafy  and  convenient,  by  having  proper  fteps  or  flairs  ; and  may  be  made, 
either  on  the  fame  fide  with  the  other  beds,  or  on  the  contrary,  as  from  fituation,  and 
other  circumftances,  is  the  moft  fuitable.  It  will  however  be  proper,  and  even 
highly  neceffary,  where  fo  many  perfons  fleep  in  fo  fmall  a compafs,  that  the  win- 
dows be  pretty  large,  and  fo  contrived  as  to  readily  admit  of  a free  circulation  of 
pure  air*. 

Befides  the  buildings  and  accommodations,  which  have  been  already  deferibed, 
there  are  feveral  others  that  are  frequently  neceflary  both  for  the  convenience  of  the 
houfe,  and  the  feeding  and  management  of  different  kinds  of  ftock. 

Thofe  of  the  firft  kind  are  chiefly  places  for  brewing,  baking,  walking,  flaughtering 
animals  in,  &c.  and  for  keeping  pigeons,  bees,  and  other  ftock  of  a fimilar  nature. 
The  fituation  and  conftru^lion  of  many  of  thefe  are,  however,  not  only  fo  fimple  and 
well  under  flood,  but  mull  fo  frequently  depend  on  particular  circumftances,  that  it 
is  unneceffary  to  give  detailed  accounts  of  them. 

* Though  this  method  may  fave  much  expence,  as  well  as  room,  it  will  certainly  be  difadvantageous  in 
point  of  health  j for  it  muft  be  obvious  to  every  one  the  leaft  converfant  with  the  nature  of  airs  and  refpi- 
ration,  that  the  air  of  fuch  fmall  clofe  rooms  muft  quickly  be  difoxygenated  and  rendered  noxious  by  the 
breathing,  perfpiratlon,  and  heat,  of  fo  many  perfons,  and  that  unlefs  fcafonable  fupplies  of  frelh  air  be 
admitted,  dangerous  confequences  may  enfue. 
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PLATE  XVIIl. 

Barns, 

[To  face  Page  64.] 

At  Fig.  1.  Is  reprcfented  the  plan  and  elevation  of  a Double  Barn.  Fig,  2.  The  ground  plan, 
« and  b the  thrafliing-floorsj  c a dotted  line,  fometlmes  built  fo  as  to  form  a partition. 

Fig.  3.  Is  the  plan  and  elevation  of  an  Improved  Barn.  Fig.  4.  The  ground  plan:  e the 
thrafhing-floor  } f bin  or  room  for  thralhed  grain  \ i flairs  leading  to  granary,  with  place 
under  for  roots,  &c.  j d place  for  tools  or  other  purpofes. 

Fig.  5.  Shows  the  plan  and  elevation  of  a large  Open  Barn.  Fig.  6.  The  ground  plan  : f the 
thrafhing-floor  placed  towards  one  end  5 g g cow-houfes  containing  eleven  flails  on  each  fide  ; 

h calf  pens  withfparred  floors  ( i a double  flail,  with  two  fmgle  ones  for  four  cows ; if  two 
flails  j / a work-fhop,  root-houfe,  or  place  for  keeping  implements.  The  corn  in  the  flraw  is 
kept  above.  The  large  openings  in  this  barn  fave  much  expenfe  in  building. 

Fig.  7.  Front  and  end  elevation,  with  plan  of  a barn,  and  thrafhing-machine  for  a three- 
horfe  power.  It  is  contrived  to  winnow  and  clean  the  grain  while  thrafhing,  an'd  may  be 
made  to  cut  chaff,  fpHt  beans,  hoift  the  produce  up  to  the  granary,  and  execute  various 
other  forts  of  work,  as  grinding,  pumping,  &c.  tnnop^  Fig.  8.  is  the  fquare  for  the  horse- 
path, the  dotted  circle  the  path,  y,  Fig.  9.  is  the  upright  fhaft  in  its  centre  •,  and  a;  a granary 
or  ftore-room  for  flraw,  hay,  &c.  over  it. 

At  V,  8.  may  be  made  a communication  to  afford  eafy  accefs  to  the  mill  when  corn  is 
lodged  there  for  thrafhing.  The  mill-head  is  credled  on  a floor  about  feven  or  eight  feet  above 
the  ground  floor,  to  give  room  for  the  fanners  or  winnowing  machine  below.  It  is  extended 
the  whole  breadth  of  the  barn,  and  about  15  feet  or  more  towards  s from  the  back  part  of  the 
mill  at  q by  .which,  and  being  properly  partitioned  below,  a very  neceffary  and  ufeful  divifion,  z, 
may  be  got  for  containing  the  clean  corn  till  drawn  up  to  the  granary ; the  door  of  this  place 
may  be  kept  locked  for  fafety.'j  The  fpace  r contains  the  chaff  blown  from  the  fanners  a door  by 
through  the  partition  to  render  the  communication  more  eafy  and  expeditious  fronr  the  part  s 
where  the  unthrafhed  corn  is  laid  ; a door  might  alfo  be  made  in  the  partition  at  w,  but  this  is 
not  fo  neceffary,  as  may  be  feen  where  the  flraw  goes,  by  Handing  on  the  thrafliing-mill  floor, 
to  which  there  fltould  be  fteps  up  at  t.  It  may  be  made  alfo  to  rake  away  the  flraw,  and  to 
throw  it  down  to  the  part  /,  which  will  fave  a perfon  raking  from  the  mill.  The  expenfe  If, 
made  to  clean  the  corn  and  rake  away  the  flraw  only,  which  in  general  is  fufficient,  will  he 
about  50/.  cxclufivc  of  flooring,  &c.  If  made  to  hoifl  up  the  corn,  tofplitpeas  or  beans,  and 
cut  flraw,  from  fix  to  ten  pounds  more  for  each  of  thefe  operations. 

Thcfe  plans  are  recommended  by  Mr.  Beatfon,  as  very  ufeful  where  barns  and  thrafliing- 
nwchincs  are  neceffary. 
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PLATE  XIX. 


Stacking  Apparatus  and  Granary, 

[To  face  Page  6^.J 

Fig.  I.  Reprefents  a moveable  Oied,  which,  after  the  work  of  the  day,  is  drawn  forward 
over  the  unthatched  ftack. 

Fig.  2.  Is  a plan  of  the  fame  contrivance. 

Fig.  3.  The  frame  of  a moveable  ftage.  i.  z,  iron  hooks. 

Fig.  4.  The  ftage,  to  be  fixed,  by  means  of  the  pins  /.  /,  into  the  holes  of  the  frame.  Chain* 
are  faftened  on  the  plates  m.  m,  and  from  thence  put  over  the  hooks  i.  i. 

Fig.  5.  A ftack  with  the  moveable  ftage  erefted  againft  it. 

Fig.  6.  Is  an  elevation  of  a ftack  on  its  ftand. 

Fig.  7.  The  plan  of  a round  ftand, for  corn  ftacks. 

Fig.  8.  A fe£Hon  of  the  fame  ftand. 

Fig.  9.  Is  a plan  of  a ftand  for  an  octagon  ftack. 

Fig.  10.  Is  the  elevation  of  an  improved  granary,  a the  door;  h the  crane  for  lifting  the 
corn  into  the  upper  loft  ; d d'd  air-holes,  to  ventilate  the  different  lofts. 

Fig.  II.  Is  a feiftion  of  the  fame. 

Fig.  12.  Shows  the  plan  of  the  floor,  in  which  the  middle  Is  higher  than  the  Tides. 

Fig.  13.  Reprefents  the  method  of  conftructing  the  tops  of  the  bins,  in  which  the  corn 
is  put. 

Fig.  14.  The  bottoms  of  the  bins,  formed  in  the  fame  manner  as  the  hoppers  of  a common 
mill. 
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PLATE  XX. 


Horfe  Stalls  and  Single  Cattle  Sbedsi  , 

[To  face  Page  64.] 

F\g.  I.  Reprefents  the  common  method  of  placing  the  racks  and  mangers  in  ftables;  a the 
poGtions  of  the  rack  ; b that  of  the  manger. 

Fig.  2.  Shows  the  improved  pofition  of  racks  14  inches  from  wall;  a b fpars  of  rack;  ac 
bottom  of  rack,  fparred  for  feeds  to  fall  down  to  d,  whence  taken  out  by  drawer  e in  fig.  3 ; 
f a door  fometimes  made  ufe  of  in  ftables. 

Fig.  3.  Is  a front  view  of  rack  and  feed  box. 

Fig.  4.  Reprefents  racks  placed  in  niches  in  the  wall  fo  as  to  ferve  two  ftalls ; a divifioti 
betwixt. 

Fig.  5.  Shows  the  fame  placed  in  the  angles  without  niches  ; b divifion  betwixt. 

Fig.  6.  Exhibits  the  form  of  racks  for  the  angles ; c the  divifion. 

Fig.  7.  and  8.  Show  the  manner  of  fixing  the  windows  or  ftiuttcrs : a the  front  view  of 
window  with  fliutter  fitted  to  it,  being  fufpcnded  on  iron  pins  in  the  middle  at  b b,  on  which 
it  turns  ; h,  fig.  8.  is  a fide  view,  ftiowing  pofition  of  fliutter,  cdy  when  opened  a little. 

Fig.  9.  Reprefents  a fort  of  hopper  or  contrivance,  where  neither  racks  nor  mangers  are 
employed  ; it  is  14  inches  wide  at  bottom,  and  fparred  for  the  feed  to  drop  into  a drawer;  a a 
boxes  in  the  comers  for  corn  ; b b hay-manger  divided  by'  the  dotted  line  c. 

Fig.  10.  Is  a ftall : abed  the  ground-plan  ; a b inner  end  to  which  the  horfe  is  tied.  It  is 
paved  on  a level  from  a to  d and  from  to  r,  a fmall  feven-inch  drain  being  left  in  the 
middle,  zse/h  g,  made  to  within  3 feet  of  inner  end,  forming  an  angle  at  bottom,  as  ftiown  in 
crofs  fe£lion,  fig.  1 1 ; depth  zt  g h ^ inches,  Hoping  to  d in  longitudinal  fe£Hon,  fig.  12.  into 
which  the  ftall-drains  pafs ; thefe  being  covered  by  two-inch  plank  perforated  with  holes 
fecured  by  hinges  or  two  iron  pins,  gh^  fig.  jo.  The  main  drain  may  be  made  at  d in  the  end 
of  the  ftall,  or  otherwife  as  convenient. 

At  fig.  13.  is  ftiown  a corn-bin:  a the  w'all  of  ftable;  b the  floor  of  room;  c corn-bin  with 
air-fpouts;  d a fpout  below  the  bln  in  ftable  ; e a plate  iron  Aider  at  its  bottom  with  lock  if 
neceflary  ; f another  Aider  to  regulate  the  feed  between  it  and  e,  the  feeds  being  this  way  eafily 
taken  out. 

Fig.  14.  Reprefents  a fugle  cattle  fed:  a the  paflage  before  cattle;  b rack  for  hay  or  ftraw; 
e a room  for  fodder,  litter,  &c. 

Fig.  15.  Show's  another  method  of  conftru£Hon  in  thefe  flieds  ufed  in  Shropfliire:  d the 
paflTage;  e perpendicular  rack,  with  thin  deals  behind  in  pofition,  jT  for  hay ; under  /is  a 
fquare  hole^,  oppofite  each  ftall,  for  foddering  the  cattle  through  from  paifiage  d.  Thefe  were 
defigned  by  iMr.  Eeatfon,  and  are  cheap  and  convenient. 
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^)0UBLE  CAT7/.E  SHEDS. 


. PLATE  XXL 


Double  Cattle  Sheds, 

\_7'o  face  Page  64.] 

Fig.  I.  ReprefentS  a double  Jloed  for  cattle,  in  which  a is  the  paflage  before  the  heads  ^ 
h h ftakes  to  which  they  are  tied  up;  c c polls  or  pillars  for  the  purpofe  of  fupporting  the  roof. 
It  may  be  an  advantage  to  have  racks  when  neceflary,  as  in  fig.  15,  PI.  XX. 

Fig.  2.  ReprefentS  another  form  of  double  fhed,  in  which  a is  the  gangway  before  the  cattle; 
b a room  over  which  may  ferve  many  different  purpofes. 

Fig.  3.  An  internal  part  of  the  Iheds  for  containing  the  fodder.  In  fingle  fiaeds  it  is  con- 
trived fo  as  to  admit  its  being  put  in  from  the  cart  by  having  covers  that  open  on  hinges  t 
the  roof  being  fupported  on  pillars  a a a,  three  or  four  feet  in  height,  placed  on  the  wall  at 
the  diftance  of  eight  or  ten  feet  from  each  other b b b the  hinges  \ c cc  the  covers  •,  d dd  rings 
for  pulling  them  open  by ; e one  of  the  covers  open,  and  held  by  the  catch  f g^  fig.  4.  which  is 
moveable  on  a fmall  pin,  the  heavy  tnA.f  within  the  fixed  boards,  and  the  other,  g^  without, 
to  catch  in  a hole  made  for  the  ufe  in  the  cover  when  opened. 

Fig.  5.  ReprefentS  plans  of  flails  v/ith  flight  divifions  betwixt  them,  where  cattle  are  bound 
in  pairs,  as  in  many  of  the  northern  dlflri£ls  '.  aa  a the  flakes  to  which  they  are  lied  \ bb  b the 
partitions  of  the  flandings. 

Fig.  6.  Plans  of  narrow  flails,  where  the  cattle  are  not  bound,  but  confined  feparately  in 
them,  r j / the  flails  ; « the  paflage  betwixt  t tt  the  troughs  from  which  the  cattle  feed. 

Fig.  7.  The  elevation  of  the  hind  part  of  thefe  flails  ; />/>  rails  to  lift  out  at  the  ends;  g 
a little  hatch  or  gate  fometimes  made  ufe  of. 

Fig.  8.  Is  a fedlion  of  thefe  flails  : b b fhort  rails  or  braces  to  keep  the  cattle  from  touching 
■with  their  horns. 

Fig.  9.  A plan  of  a flail:  c c troughs  for  meat ; d a ciftern  for  water  between  them,  ferved  by 
a pipe  from  a pond,  &c. ; e a rail-divifion  or  partition  betwixt,  when  nccefiary  for  confining 
-them  more  fully. 

Fig.  10.  Is  a fe£lion  or  view  of  one  of  thefe  flails  with  the  rack  placed  over  it. 

Fig.  II.  The  plan  of  a double  calf-pen  : d the  door ; e the  paflage  between  the  pens ; f ff  the 
pens  in  which  the  fituatlon  of  the  partitions  is  feen;  gggg  four  joints  in  which  are  holes  for 
pins  to  keep  the  partitions  in  their  places ; h a door  or  window  at  the  end,  and  other  air-holes 
may  be  neceflary ; i i i i troughs  for  milk. 

Fig.  '12.  Is  a fedlion  of  thefe  pens  ; k k the  pofition  of  the  racks. 
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PLATE  XXII, 


Dairy-Houfe  and  Implements, 

[To  face  Page  64.3 

Fig.  I.  Reprefents  an  improved  form  of  Dairy,  ufed  by  Mr,  Wakefield,  near  Liverpool : in 
which  A is  the  milk-houfe  a a a the  coolers ; b a flab  for  laying  butter  upon  after  it  has  been 
made  up  ; c c c cocks  for  drawing  off  the  milk  from  the  coolers,  one  ferving  two  coolers  by  the 
contrivance  of  a fhort  piece  of  leaden  pipe  from  the  holes,  000,  which  are  flopped  by  the  plug 
py  being  made  fufficiently  long  to  extend  above  the  furface  of  the  milk  ; d a large  cock  to  throw 
water  upon  the  floor,  which  is  laid  with  a little  Hope  from  that  part  j eeecocks  at  the  back  parj; 
of  the  coolers  for  letting  in  water  ; f a door  latticed,  as  fhown  at  Fig.  2 ; g another  paiTnelled 
door.  B the  churning^room  ; h a fire  place  \ k z boiler  j / large  boiler  or  copper  for  fcald- 
ing  implements  or  other  ufes.  C.  a room  for  airing  or  drying  utenfils,  and  may  be  ufed  as  a 
laundry.  Over  thefe  may  be  made  fervants*  lodging-rooms  if  neceflary. 

Fig.  A view  of  the  infide  of  the  dairy  at  the  end 

Fig.  4.  The  improved  barrel-churn  with  wheel. 

Fig.  5.  An  improved  upright  churn,  put  in  motion  by  a crank  and  lever,  which  is  very  con- 
venient and  ufeful  where  large  quantities  of  butter  are  not  made. 

Fig.  6.  Rowntree’s  improved  butter-churn. 

Fig.  7.  Bowler’s  pendulum  churn  ; A A is  the  body  of  it  j B an  opening  by  which  the  cream 
is  introduced  ; C the  cover  of  the  large  opening,  the  fmall  hole  on  the  oppofite  fide  not  being 
(hown  ; D the  gudgeon  on  which  the  body  hangs  ; E the  upper  larger  pulley  ; F the  fmaller 
pulley  fixed  on  the  axis  or  gudgeon  j G G the  rod  of  the  pendulum  fufpended  from  upper  pulley 
E ; H bob  of  pendulum ; I I the  handle,  moveable  on  a pin  at  a,  fwinging  in  the  form  of 
dotted  line  K K ; L the  trough  for  hot  or  cold  water  ; M a projeAing  piece  of  wood  for  fup- 
porting  the  handle,  I,  when  the  churn  is  not  at  work. 

Fig.  8.  Is  a cheefe-prefs  on  the  principle  of  the  lever.  Screw-prefles  are,  however,  common 
in  moll  dairies,  as  being  more  convenient  and  more  eafily  managed.  In  thefe  cafes  the  ftone, 
or  weight,  is  fixed  in  a frame  of  wood;  in  the  upper  part  of  which  the  fcrew  a6ls  fo  as  to 
readily  wind  it  up  or  let  it  down  as  may  be  necdfary. 
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PLATE  XXIII. 

SUam  Boiler  and  Bruifitig^  Machine* 

\To  face  Page  64.3  . f 

Pig.  I.  Is  the  reprefentation  of  a Steam  Boiler  for  potatoes  or  other  roots,  in  which  tlvc 
■parts  A B C D in  it  and  in  fig.  2.  are  formed  of  brick  or  {?ene,  being  conftrufled  in  a cubical 
form,  about  three  feet  in  every  dlre£tion.  a the  door  of  furnace  ; h the  afli-pit ; c a (hallow 
iron  kettle  twenty  inches  in  diameter,  and  feven  or  eight  inches  in  depth,  placed  over  the 
furnace.  B C a flat  fmooth  ftone  covering  the  whole  of  the  work,  in  the  middle  of  which  is 
a round  hole  cut  out,  to  admit  the  iron  kettle  in  a clofe  manner.  E a calk,  the  bottom  of 
which  is  perforated  with  auger-holes  and  placed  over  the  fteam  kettle,  when  filled  about  half 
full  with  water.  The  calk  is  then  filled  with  potatoes,  and  clofely  clayed  all  round,  to  pre- 
vent the  efcape  of  fteam,  and  the  cover  put  on  clofe.  d a Ihort  thick  plug,  pul  (lightly  in  a 
hole  in  cover,  to  afford  air,  or  rendered  moveable  by  a leathern  hinge.  F flue  or  vent,  which 
may  be  built  to  a houfe  or  any  other  place.  When  the  potatoes  are  fufliciently  fteamed,  the 
roots  are  commonly  removed  by  a wooden  Ihovel,  or  by  turning  the  calk  over.  But  it  might 
be  fo  contrived  as  to  move  on  pivots  in  the  middle  of  the  boiler,  in  a frame,  fo  as  to  be 
readily  turned  upfide  down  when  necelfary  to  empty  it.  It  is  made  ufe  of  by  Mr.  Wakefield, 
near  Liverpool. 

Fig  2-  Is  a fide  view  of  Mr.  Rowntree’s  machine  for  bruifing  different  forts  of  grain,  as 
well  as  peafe,  beans,  &c.  for  the  purpofe  of  feeding  horfe-  or  other  forts  of  teams.  It  is 
likewife  capable  of  application  in  the  grinding  of  malt  for  brewing. 

Fig.  4.  Is  an  end  view  of  the  fame  machine.  This  machine  is  conflru£Ied  with  two  iron 
rollers  of  diflferent  diameters,  turned  true  on  their  axles  or  fpindles,  each  roller  having  a cog 
or  tooth  wheel.  A roller  with  grooves  is  fixed  under  the  hopper,  to  receive  the  grain  from 
the  hopper  and  lay  it  on  the  two  rollers.  To  one  of  the  rollers  is  fixed  a fly  wheel.  The 
machine  is  made  to  be  worked  by  hand  or  any  other  power.  The  upper  wood  frame  is  made 
to  Aide,  and  is  regulated  by  a ferew  according  to  the  fize  of  the  grain,  and  will  bruife  it  more 
■or  lefs  as  may  be  required.  • 

AA  the  handles. 

BB  the  rollers  for  bruifing  the  grain. 

CC  the  cog  or  tooth  wheels  for  turning  the  rollers. 

D the  fluted  roller  which  receives  the  grain  from  the  hopper  E. 

F the  Aiding  frame. 

G the  ferew  for  regulating  the  rollers. 

H the  (hoot  or  trough  for  conveying  away  the  grain  from  the  rollers. 

I the  fly  wheel  for  regulating  the  motion. 

K two  ferapers  hanging  on  centres  for  keeping  the  rollers  clean. 

L the  frame. 

Fig.  5.  Exhibits  a form  of  hog-trough  contrived  fo  as  to  prevent  wafte  by  fpilling,  from  tlic 
hogs  getting  their  feet  in,  by  having  a piece  of  deal  nailed  on  the  back  of  it. 
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•'Blate  XXIII.  (ontinued. 

6.  7.  and  8.  Show  the  method  of  making  the  divifion  in  hog-troughs,  which  need 
not  go  to  the  bottoms.  <, 

lug.  9.  E-eprefents  another  method  of  preventing  wafte,  by  having  a fliallow  trough  below,, 
and  above  large  deep  troughs  with  open  bottoms,  to  let  the  food  pafs  as  it  is  confumed  from 
the  trough  below.  When  liquid  food  is  employed  the  lower  trough  may  be  of  ftone,  as  feen' 
at  A. 

Fig.  to.  Is  a potatoe  fet  fcoop  invented  by  Mr.  Slark,  by  which  much  of  the  fubftance  of 
the  potatoe  may  be  faved. 

Fig.  II.  Is  the  Dublin  potatoe  fet  fcoo^  for  the  fame  purpofe»> 
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PLATE  XXIV. 

Mills, 

[7o  face  Page  64.] 

Pig,  I.  Is  thcreprefentation  of  a Windmill  employed  in  Portugal,  and  which,  from  the 
<lirVerences  in  the  conRrucUon  of  the  fails,  is  fuppofed  by  Lord  Somerville  to  poffefs  a I'upe- 
viority  in  having  the  broad  part  of  the  fail  at  the  end  of  the  levers  or  booms,  and  con- 
fequently  equal  refinance  is  overcome;  with  Icfs  length  of  branches.  And  from  this  fliortnefs 
■confiderable  faving  is  made  in  the  timber  of  both  the  booms  and  fpindles,  as  well  as  iji  the 
hcigl'.t,  fi:ft  cofl:,  and  future  repairs. 

The  advantages  arifing  from  ufing  mills  of  this  defeription  are,  that  as  there  are  four 
booms,  as  well  as  four  mails  for  the  fails,  they  are  more  eafily  braced  out  to  the  wind,  and 
in  cafe  of  a fudden  gale  are  more  eafily  call  loofe,  than  thofe  of  the  common  conftru£lioD. 
And  as  the  fails  are  placed  in  the  belt  poflible  direfilion  by  means  of  the  booms,  it  is  prefumed 
that  a mill  built  on  this  plan  will  do  more  work  than,  any  common  mill  with  an  equal 
quantity  of  canvafs. 

Fig.  1.  Reprefents  a horizontal  Hand  Corn  Mill  invented  by  Mr.  Wright.  The  frame  is 
three  feet  fquare,  and  three  and  a half  in  height.  The  (tones  are  eighteen  inches  in  diameter, 
,and  inclofed  in  the  tub  fupported  by  two  crofs  bearers  •,  under  which  is  a lever,  having  an  iron 
pin  or  pivot,  which  runs  through  the  centre  of  the  bed-ilone,  into  a focket  in  the  bridge  of 
the  upper  (tone  or  runner,  to  which  is  attached  the  fliaft  and  fpindle,  running  through  thfc 
eye  of  the  runner  and  hopper,  and  fupporting  the  fly  wheel  and  crank.  A round  piece  of 
wood  faflened  on  the  fliaft  ferves  as  a feeder  ; above  is  a ferew  to  regulate  the  feed  according 
as  turned.  On  the  fide  of  the  tub  is  a thumb  ferew  fixed  to  the  lever  underneath,  which 
- regulates  the  ftones  according  as  turned.  The  (haft  runs  through  the  crown  tree  or  crofs  bar  at 
the  top  of  the  frame,  on  which  is  the  horizontal  fly  wheel  and  crank  ; to  which  are  attached  one 
or  two  handles,  by  which  the  mill  is  put  in  motion.  Under  the  ftones  is  a drawer,  in  which  are 
placed  three  fieves  of  different  fineneff'es;  one  for  taking  away  broad  bran,  another  for  the 
•coarfe  pollard,  and  the  third  for  (topping  the  fine  polhrd,  and  letting  the  flower  pafs  into  the 
-drawer ; which  is  effe£ted  by  a fort  of  iron  fork  running  through  a hole  in  front  of  the 
^drawer,  and  fixing  on  one  of  the  fieves. 

'J. he  price  of  the  mill  is  fixteen  guineas,  and  one  guinea  for  the  fet  of  fieves. 
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PIG  EON.  HOUSES. 

Where  pigeons  are  bred  for  the  purpofe  of  deriving  profit  from  them,  the 
pigeon-houfe  fhould  not  only  be  large  and  roomy,  but  be  placed  in  fuch  a 
fituation  that  the  pigeons  may  be  fed  with  convenience,  and  without  being  dif« 
turbed  by  the  different  operations  that  are  conftantly  going  on  about  the  farm-houfe. 
The  form  of  the  houfe  is  probably  not  a matter  of  much  confequence,  provided  it 
be  not  made  too  deep  in  the  infide  ; pigeons  difliking  to  have  their  nefts  low  down. 
The  floor  fhould  be  clofely  laid,  and  the  fides  well  plaftered,  and  white-waihed  over. 
The  roof  may  be  covered  by  any  convenient  and  fuitable  material,  but  tiles  and  Hates 
are  by  much  the  bed  ; thatch  being  warm  in  winter  and  cool  in  fummer,  may  alfo 
aflbrd  a very  good  covering.  The  great  objedlion  to  thatch  for  dovecoats  is,  that 
the  pigeons  are  apt  to  fcratch  it  off  j but  when  the  ridge  is  fecured  by  ridge-tiles,  and 
very  light  hurdles  ' are  laid  on  each  fide  of  it,  that  inconvenience  may  be  prevented. 
The  whole  mud  be  made  perfectly  fecure  againd  the  entrance  of  rats  and  other 
vermin.  Where  buildings  of  this  fort  are  quite  detached  from  the  other  offices,  it 
is,  perhaps,  the  bed  and  cheaped  method  to  ered  them  on  pillars  of  brick  or  done, 
or  drong  pods  of  wood,  about  fix  or  feven  feet  high  from  the  ground.  In  the  latter 
cafe,  the  upper  parts  of  the  houfe  may,  likewife,  be  principally  compofed  of  wood  ; 
and  the  under  part  will  ferve  as  a fhed  for  various  ufeful  purpofes.  If  a dable  or 
cow-houfe  the  better,  as  it  will  have  a tendency  to  keep  the  pigeons  warmer  in  win- 
ter, w’hich  is  material  to  their  breeding  early  in  the  fprir.g,  when  they  are  of  mod 
value  in  the  market.  The  chief  objedion  againd  wood  coats  are,  their  being  too  cold 
in  the  winter,  and  too  hot  in  the  fummer  months. 

The  apertures  or  openings  for  the  entrance  of  the  pigeons,  fhould  always  have  a 
fouthern  afped,  as  they  delight  in  a funny  fituation ; and  they  ought  not  to  be  too 
large : the  common  fize  is  larger  by  much  than  is  neceflary.  The  number  of  holes 
mud  be  regulated  by  the  quantity  of  birds  that  are  intended  to  be  kept  ; it  is  better, 
however,  to  have  too  few  than  too  many  ; as  a great  number  of  holes  renders  the 
dove-houfe  cold,  and  in  any  cafe  but  few  are  made  ufe  of  by  the  pigeons.  Above 
thefe  holes  a piece  of  weather-boarding,  fufficiently  large  for  keeping  off  the  wet, 
fhould  condantly  be  fixed  up.  Thefe  boards  are  generally  made  fo  fmall  that 
they  do  not  keep  off  the  wet  effedually. 

It  is  the  general  pradice  to  make  fquare  holes  of  board  for  the  pigeons  to  lay  and 
breed  in  ; but  a neater  method  is  that  of  employing  fmall  wicker  bafkets  open  at  the 
top  for  this  purpofe  : thefe  bafkets  may  either  be  compofed  of  finer  or  coarfer  niate^^ 

K. 
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rials,  according  to  the  Inclination  of  the  builder,  or  the  expence  he  v,Iflies  to  be 
at.  Nells  made  in  this  way  take  up  but  little  room,  and  are  readily  removed  when- 
ever it  is  neceffary  to  clean  them,  efpecially  if  they  be  fixed  up  in  a convenient 
manner. 

CONVENIENCES  for  preparing  CATFLE  FOOD. 

On  farms  where  a large  Hock  is  almoll  conllantly  either  kept,  or  occafionally 
fattened  with  different  forts  of  prepared  vegetables,  it  becomes  an  objefl  of  great 
importance  to  have  filch  accommodations  as  are  proper  and  advantageous  for  per- 
forming the  bufinefs. 

STEAM-BOILERS,  ' " ; 

/ 

The  pra6lice  of  boiling,  what  may  be  termed  the  artificial  food  of  anirnak,  in  fleam, 
though  extremely  adyantageous,  not  only  in  the  faving  of  time  apd  expence,  but  in 
promoting  the  condition  and  feeding  of  them,  has  hitherto  been,  perhaps,  too  little 
attended  to.  Potatoes  are  the  kind  of  food  mofl  generally  prepared  in  this  way,  and 
the  method  of  doing  it  is  perfedlly  fimple  and  eafy.  It  confifls  in  having  a fhallow 
iron  kettle  of  about  twenty  Inches  diameter,  and  feven  or  eight  inches  deep,  fet  over 
a furnace,  and  fo  fitted  into  brick-work  or  folid  flone,  as  to  be  perfedlly  clofe  on  every 
fide.  To  the  top  of  this  kettle^  a tub,  having  its  bottom  perforated, with  a number 
of  fmall  augre  holes,  is  adapted,  the  kettle  being  previoully  half  filled,  with  waten 
Potatoes  raufl  then  be  put  into  the  calk,  and  the  joining  betwixt  it  and  the  kettle 
be  well  fecured  by  a luting  of  clay.  A clofe  cover,  provided  with  a proper  air-l;oIe, 
mull  then  be  put  on,  and  the  potatoes  be  lleamed  by  making  the  water  in  the  kettle 
boil.  When  fufficiently  done,  which  may  be  known  by  removing  the  lid,  they  may 
be  taken  out  by  means  of  a proper  Ihovel,  or  the  calk  may  be  turned  and  emptied  into 
a barrow,  or  any  other  fuitable  convenience  for  receiving  them  ; and  a frelh  quan- 
tity again  Introduced,  if  necelfary. 

The  conftruclion  of  this  boiler  is  extremely  plain  and  eafy  ; but  other  apparatus 
for  the  fame  purpofe  may  be  readily  contrived,  fo  as  to  fuit  the.  moll  extenfive  farms. 
They  might  be  fo  conllruded,  indeed,  as  that  the  fleam  from  one  kettle  would  be  fuf- 
ficient  for  Ileaming  feveral  calks  of  potatoes  at  the  fame  time;  and  inllead  of  fuch 
calks  as  thefe,  large  fixed  boilers  with  moveable  bottoms,  fo  as  to  let  out  the  potatoes 
upon  proper  vehicles  being  placed  under  them,  might  be  employed.  Calks  fufpended 
on  cranes,  with  Hides  in  their  bottoms  for  emptying  them  by,  would,  perhaps,'  be  a 
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iflill  more  convenient  contrivance.  An  ufeful  apparatus  of  this  fort  is  made  by  Mr. 
Cook. 

If  boilers  of  this  kind  be  fituated  near  to  the  kitchen,  they  may  be  conveniently 
made  ufe  of  for  many  purpofes  of  the  family. 

CORN.CHESTS. 

It  Is  equally  convenient  and  economical  for  the  liable  of  even  the  common  farmer 
to  be  provided  with  accommodations  of  this  fort ; much  time  as  well  as  wafte  of  corn 
being  faved  by  it.  Befides,  many  other  fubllances  can,  by  fuch  means,  be  kept  ready 
mixed  with  the  corn  ; fuch,  for  inftance,  as  cut  draw,  fplit  beans,  and  feveral  other 
articles  that  may  be  advantageoufly  employed  in  the  feeding  of  horfes.  A common 
bin  or  tub  may,  m fome  cafes,  be  fufficient  for  the  purpofc  j but  on  large  farms, 
and  where  there  is  convenience,  it  is  by  much  the  bed  to  have  them  condruded  on 
the  principle  of  the  granary,  which  has  been  already  defcribed.  Where  this  plan  is 
adopted,  the  form  Ihould  be  cubical,  the  bottom  being  made  fomewhat  in  the  manner 
of  a hopper,  with  a Aider  fo  contrived  as  that  it  may  dand  about  eighteen  inches 
From  the  Aoor,  by  which  means  fufficient  room  will  be  given  for  taking  out  the 
provender.  The  fpouts  may  be  fixed  from  fide  to  fide  with  great  eafe  and  facility, 
and  the  air-holes  be  well  fecured  by  a grating  o’f  iron  wire.  If  it  fhould  be  thought 
necefiary,  the  Aide  may  be  fadened  by  fiieans  of  a fmall  lock  and  key. 

CORN-STANDS. 

Where  the  very  beneficial  and  advantageous  cudom  of  dacking  grain  is  pradifed, 
it  will  be  necefiary  to  have  proper  dands  or  daddies  provided  for  fecuring  the  corn, 
not  only  againd  damp  and  moidure,  but  againd  the  dedrudive  wade  of  rats  and 
mice. 

The  mode  of  condriidihg  thefe  daiids  varies  very  confiderably  in  different  fitua- 
tions  and  didrfds.  In  fome  places  they  are  formed  merely  by  placing  two  or  three 
pieces  of  large  timber  length-ways,  and  then  putting  fmaller  ones  crofs-ways  upon 
them.  This  is,  however,  a plan  by  no  means  to  be  follow'ed,  as  it  provides  no 
fecurity  for  the  bottom  of  the  dack.  In  other  cafes,  a drong  framing  of  good  timber 
Is  put  upon  pods  of  wood,  or  what  is  beUer,  of  done  about  two  feet  high,  provided 
with  caps,  on  which  it  reds  in  a vety  folid  and  fecure  manner. 

But  the  mod  fecure  method  is  to  have  thefe  fort  of  dands  walled,  and  well  guarded 
by  good  copings.  Corn-dands,  condrufted  in  this  way,  have  lately  been  ereded  on  the 
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farms  of  his  Grace  the  Duke  of  Bedford,  at  Woburn-Abbey,  whofe  extenfive  know- 
ledge of  the  fcience  of  agriculture  feems  not  lefs  than  his  zeal  in  promoting  its  im- 
provement. The  foundations  in  making  thefe  (lands  being  funk  a confiderable  depth 
into  the  ground,  and  the  bottoms  well  laid,  vermin  cannot  get  to  the  grain  of  the 
(lacks  by  working  under  them  ; and  the  upper  part  is  rendered  fafe  by  a projedl- 
ing  coping  of  (lone  or  wood.  Subfiances  (hould  not,  however,  be  fulTered  to  reft 
againft  them,  or  the  loofe  corn  to  hang  down  during  the  time  of  building  the  (lacks. 

In  this  way  (lacks  of  the  parallelogramical  form  may  be  built  to  any  fize  ; but  for 
fmall  (lacks,  efpecially  where  wood  is  employed,  the  odlagonal  form  of  (land  (hould 
rather  be  preferred  to  the  circular  one,  as  the  copings  may  be  cut  with  lefs  wade,  and 
from  fmaller  timber ; and  it  is  juft  as  eafy  to  build  a circular  (lack  on  an  odlagonal 
(land  as  on  a circular  one*'. 

Where  (lone  can  be  eafily  procured,  it  is  unqueftioriably  the  mod  proper  mate-  • 
rial  for  the  bottom  ; but  brick,  if  properly  made  for  the  purpofe,  anfwers  very 
well,  efpecially  if  proper  care  be  taken  in  the  laying  of  it.  Slate,  where  it  can  be 
had  at  a reafonable  expence,  will  be  a very  good  fubftance.  for  the  fame  purpofe. 
Flag-ftones  would  likewife  anfwer  extremely  well ; but  neither  dates  nor  fiag-ftones  are 
necedfary,  if  the  foundation  be  laid  fufficiently  deep  to  prevent  the  vermin  burrowing 
under  it. 

Stands  of  this  kind  were  made  ufe  of  by  the  late  Mr.  Bakewell,  with  much  advan- 
tage j and  other  farmers,  in  the  fame  diftridl,  probably  employed  them  before  him. 

BEE-STANDS. 

Although  bees  have  hitherto  feldom  been  much  attended  to  by  farmers  as 
objeds  of  profit,  they  certainly  ought  not  to  be  overlooked  in  the  fyftem  of  rural 
economy.  But  in  order  to  turn  their  induftry  to  advantage,  the  farm  mud  be  pro- 
vided with  proper  and  fufficient  accommodations  for  them.  Thefe  are,  perhaps, 
the  mod  convenient  and  lead  expenfive,  when  conftrudled  in  the  form  and  mantier 
of  (light  (beds  or  ftands,  and  made  of  good  feafoned  wood,  fo  framed  that  the  fore 
part  of  the  (hed  or  ftand  may  be  about  fix  or  feven  feet  high,  and  the  hind  part  five 
or  fix.  The  top,  and  alfo  the  ends  and  back,  mud  be  well  covered  with  ftrong 
boards.  The  infide  (hould,  likewife,  have  a lining  of  very  thin  deal  boards,  and 
he  furnifhed  with  ftrong  (helves,  fo  proportioned  as  to  fuit  the  number  of  hives, 
boxes,  or  glalTes,  that  are  to  be  placed  in  them.  To  the  front,  which  is  open,  thin 
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•wooden  fliaJes  fliould  be  fo  fixed  and  contrived,  that  they  may  be  raifed  and  de- 
prefled  at  pleafure,  in  order  to  prote<fl  the  bees  both  from  the  too  powerful  effects 
of  the  fun  and  the  rain. 

The  apiary,  or  bee-houfe,  fliould  always  be  placed  in  fuch  a fituation  as  not  to 
be  much  expofed  to  winds,  as  thefe  animals  are  liable  to  be  very  much  difturbed  by 
them.  It  fliould  likewife,  if  pofilble,  be  near  to  water,  and  plenty  of  early  blow- 
ing flowers,  fuch  as  flower-gardens,  turnip,  muflard,  and  bean  fields,  &c. 

SFCUATION  AND  ARRANGEMENT  of  FARM-HOUSES  and 

OFFICES. 

Having  thus  diflInfUy  confidered  the  houfes  and  different  fofts  of  buildings 
which  are  neceflary  for  the  comfort  and  convenience  of  various  kinds  of  farming, 
we  fliall  proceed  to  fnew  the  fituations  and  arrangements  which  promife  the  moft 
advantage  in  refpefl  to  the  economy  of  human  labour,  the  faving  of  expence  in 
the  conftrudion,  and  the  prevention  of  wafie  in  the  articles  which  they  contain. 

"Where  a choice  of  fituation  can  be  had  for  the  farm-houfe  and  offices.  It  fliould 
certainly  be  as  near  as  poffible  to  the  centre  of  the  farm,  and  rather  elevated,  by 
which  means  the  various  kinds  of  produce,  as  well  as  the  manure  of  the  farm- 
yard, may  be  conveyed  to  their  proper  deflinations  with  the  greatefl  facility  and 
difpatch ; it  fliould  likewife  be  dry,  well  fupplied  with  water,  and  the  approach 
eafy  and  convenient. 

The  three  moft;  expofed  fides  of  a fquare  fliould  always,  where  it  is  poffible,  be 
chofen  for  the  fituations  of  the  different  offices ; that  to  the  fouth  being  left  free 
and  open  for  the  admiffion  of  fun  and  air. 

Thefe  circumflances,  however  important  they  may  be,  feem  to  have  been  little  re- 
garded in  the  building  of  farm-houfes  in  general,  as  we  frequently  find  them  occupy- 
ing not  only  the  worfl:,  but  the  mofl  inconvenient  fituations  that  the  farms  afforded. 
Where  the  form  of  the  ground  and  other  circumflances  are  favourable,  and 
readily  admit  of  purfuing  any  defign,  the  mofl  pleafing,  though  by  no  means  the 
beft,  fituation  for  the  farm-houfe,  is  that  of  the  middle  of  a regular  front.  It  ib 
always  much  better  to  have  it  at  a fmall  diflance  from  the  offices  and  the  farm-yard  ; 
from  fifteen  to  twenty  feet  at  each  end  will,  in  general,  be  fufficient.  Where  uni- 
formity is  particularly  attended  to,  thefe  fpaces  may  be  occupied  by  naked  walls, 
or  what  is  better,  a fort  of  lean  to  ftieds  may  be  formed  from  them  for  various 
ufeful  purpofes.  It  is  alfo  frequently  neceffary  in  the  defigns  of  farm-houfes,  and 
other  buildings,  that  the  daily  tranfaflions  of  fervants  and  labourers  about  fuch 
houfes  and  offices  fliould  at  once  be  overlooked  and  examined.  With  this  view 
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the  common  fitting  or  work  room  fiiould  have  fuch  a pofition,  as  that  the  bufinefs  of 
the  houfe  may  be  readily  feen  from  fome  one  part  of  it,  while  that  of  the  farm- 
yard and  out-buildings  may  be  attended  to  from  another. 

In  difpofing  and  connedting  the  different  buildings  and  offices,  much  attention  is 
likewife  required,  in  order  that  they  may  be  convenient  and  fuitable  to  the  particu- 
lar bufinefs  of  the  farm.  The  nature  of  the  fituation,  and  the  flate  of  the  ground, 
will  for  the  moft  part  afford  the  beft  diredlions  for  placing  the  drains  and  other 
conveniences  for  taking  off  the  fuperabundant  moifture,  as  well  as  the  proper 
place  for  depofiting  the  dung  and  colledting  the  urine  into;  and  thefe  again  will, 
in  a great  meafure,  fhew  where  the  ftables,  cow-houfes,  feeding-ffiedsj  root-houfes, 
.and  other  offices  relating  to  them,  fhould  be  fituated.  The  barn  fhould  obvioully 
be  at  no  great  diftance  from  them  ; adjoining  to  which,  on  the  fides,  fhould  be  the 
barn-yards  and  flraw-fheds,  the  two  ends  forming  the  flraw-yards  and  flack-yards. 
In  every  cafe,  perhaps,  the  ftables  fhould  be  as  much  as  poffible  detached  from  the 
other  buildings,  in  order  that  they  may  be  the  more  fecure  from  fife.  The  granary, 
where  neceffary,  fhould  always  be  near  the  barn,  or  even  in  it ; if  a threfhing- 
machine  be  ereded,  it  may  be  very  conveniently  placed  over  it.  The  dairy 
fhould  be  diftributed  in  fuch  a way,  that  it  may  be  equally  convenient  to  the  dwell- 
ing-houfe,  and  the  cow-houfes  and  yards,  and  at  the  fame  time  be  as  little  as  poffible 
expofed  to  either  exceffive  heat  or  cold.  The  hog-fties,  as  well  as  the  poultry- 
yards,  fhould,  in  order  to  avoid  labour,  be  near  to  the  dairy,  yet  not  fo  very  near 
as  to  incommode  it. 

The  diftribution  of  the  inferior  fort  of  buildings  and  conveniences  muft  be 
regulated  by  the  particular  circumftances  of  the  fituations  ; but  the  principal  and 
leading  confideration,  in  direfting  every  building,  fhould  be  the  bufinefs  for  which 
they  are  deftined,  and  the  faving  of  time,  labour,  and  trouble,  in  the  perform- 
ance of  that  bufinefs,  by  giving  them  the  moft  fuitable  connexion  and  .diftribution  *. 

The  nature  and  arrangement  of  the  houfes  and  buildings  proper  for  the  accom- 
modations of  farmers  being  thus  explained,  we  may  offer  a few  obfervations  on  the 
expence  at  which  they  may  be  conftrufted.  This  is,  however,  a point  on  which  it 
is  difficult  to  fpeak  with  much  precifion,  as  various  circumftances,  in  refpeft  to  the 
fituation  and  facility  of  procuring  materials,  muft  obvioully  make  confiderable  dif- 
ferences in  all  fuch  eftimates  ; befides,  the  prices  of  materials,  as  well  as  labour, 
have  confiderable  local  variation  ; but,  as  far  as  any  general  rule  will  apply  on  fuch 
fubjeds,  it  is  probable  that,  provided  the  farm  be  not  under  fixty  or  feventy  pounds 
a-year,  one,  or,  at  fartheft,  two  years*  rent,  will  be  fully  adequate  to  the  building  of 
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PLATE  XXV. 

T)>airy-farm  Houfes  and  Offices, 

\To  face  Page 

At  Fig.  I.  is  reprefented  the  plan  and  elevation  of  a farm-houfe  on  a fmall  fcalc  where 
dairying  is  pra£lifed. 

Fig.  2-  Is  the  ground  plan. 

Fig  3.  Shows  the  fituation  and  conne£Iion  of  the  fheds  and  other  out-buildings. 

And  ar  fg  4.  is  exhibited  the  plan  and  elevation  of  another  farm-houfe  on  a more  extenfrve 
fcale,  for  the  fame  management. 

Fig.  5.  Shows  the  ground  plan. 

Fig.  6.  Explains  the  nature  and  arrangement  of  the  different  buildings  for  the  ufe  of  the 
cattle,  &c. 

Thefe  houfes  and  offices  are  on  the  plan  of  Mr.  Crocker,  and  defigned  for  farms  of  from  60I, 
to  200I.  a year,  when  the  principal  objedl  is  the  dairy. 
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every  office^  independent  of  the  houfe  which  is  required  for  fuch  farms ; and  on  all 
farms,  of  from  three,  to  four  hundred  pounds  a-year,  one  year’S;  rent,  or  even  much 
lefs  in  particular  cafes,  will  be  fufficient  for  building  the  dwellingrhoufes : and 
probably  on  farms  of  any  extent,  five  hundred  pounds  is  an  ample  allowance  for 
the  dvvelling-houfes,  and  one  thoufand  or  twelve  hundred  for  the  refpedive  offices. 
Varipus  ufeful  and  convenient  plans  and  efiimates  of  farm-houfes  and  .offices  have 
been  propofed,  for  farms  of  difierent  kinds,  by  Mr.  Crocker,  in  a paper  in  the  firfl: 
volume  of  Communications  to  the  Board  of  Agriculture.  For  thofe  w'hich  arc 
wholly  of  the  dairy  kind,  his  eftimates  are  thefe; 

DAIRY-FARMSi 

For  a dairy-farm,  of  from  fi^ty  to  one  hundred  For  a dairy-farm,  of  froru  one  hundred  to 

poundSj  per  annum.  two_, hundred  pounds  per  annum. 

Houfe.  Houfe. 

Mafon,  for  walls,  chimneys,  floors,  f.  s.  d.  Mafo.n,_for  walls,  chimneys,  floors,  f.  s.  d." 

oveiij  furnace,  &c.  - - 58.10  o ovens,,^ furnace,  &c.  - - 92  4 6 

Caqjenter,  for  lintels,  W-indow-  Carpenter,  for  lintels,  window- 

frames,  doors,  beams,  and  joills,  frames,  doors,  beams,  and  joifts, 

partitions,  roof,  ftairs,  &c.  - 92  17  o partitions,  roof,  ftairs,  &c.  - 114  10  6 

Plafterer,  for  ceiling,  rendering,  and  Plafterer,  for  ceiling,  rendering, 

plaftering  - - - - 16,  3 o plaftering,  and  tiling  - - 33  il  o . 

Smith,  for  Ipcks^  hooks,  and  twills,  Smith,  for  locks,  hooks,  and  twifts, 

latches,  &c.  - - ~ ~ 3 S ^ ~ ~j  ""3^9 

Glaziet  - - - - .'lo  6 0 Glazier  - - ~ *5  13  0 

Thatcher  - - . - . - - 8 13  o.  Painter  - - - - o 18  o 

Painter  - - - . _ o 12  o _ _ — — 

^ " ,^280  7 C5 

;^ipo  6 o ■ Out-HonfeS. 

Out-Houfes.  ■ Mafon,  for  walls  of  the  cow-houfe. 


hlafon,  for  walls  of  the  cow  houfe. 

calf-houfe,  ftable,  &c. 

3^ 

15  6 

calf-houfe,  ftable,  pig-fty,  6cc.  - 

28 

3 ^ 

Do.  for  pitching  do. ' - 

8 

' 5 ® 

Do.  for  pitching  or  paving' do. 

8« 

5 0 

Carpenter,  for  roofs  to  the  cow- 

Carpenter,  for  roofs  to  the  cow- 

houfe,  ftraw-houfe,  hay-houfe. 

houfe,  calf-houfe,  ftable,  pig- 

ftable,  calf-houfe,  and  pig-fties 

17 

12  6 

(lies,  &c.  - - - 

16  6 

Do.  for  floors  of  hay- loft,  doors. 

Do.  for  floors  of  hay-loft,  doors. 

calf-houfe,  rack.  See. 

10 

18  6 

rack,  and  manger,  &c. 

12 

18  6 

Thatcher  - 

6 

13  0 

Thatcher  _ - _ 

7 

10  0 

Smith  - - - - 

0 

II  0 

Smith,  for  locks,  8fc. 

16  6 

Neceflary-houfe  to  be  placed  in  the 

NecelTary-houfc  - 

I 

15  0 

garden 

I 

15  0 

75 

5 u 

77 

10  6 

Total  I o 


Total  ;^‘357  17  6 
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Thofe  that  are  entirely  employed  in  the  growth  of  grain  requiring  more  extent 
of  buildings,  the  eftimates  of  courfe  (land  confiderably  higher ; 

■ ■ . COKN-FARMS. 


For  a corn  farm,  of  from  one  hundred  to 
two  hundred  pounds  per  annum. 


Houfe. 


Mafon,  for  walls,  chimneys,  floors. 

£^ 

s. 

d. 

oven,  furnace,  &c. 

- 

94 

1 1 

0 

Carpenter,  for  lintels. 

window- 

frames,  doors,  beams. 

and  joiHs, 

partitions,  roof.  Hairs, 

&c. 

125 

3 

3 

PlaHerer,  for  ceiling. 

rendering. 

and  plaHering 

- 

25 

II 

8 

Tiler 

- 

35 

10 

0 

Smith 

.. 

2 

18 

0 

Glazier  - 

- 

14 

14 

0 

Painter 

- 

18 

0 

£'2-99  <5  7 

Out-Houfes. 

Mafon,  for  walls  of  the  cyder- 
houfe,  ox-ftalls,  barns,  liable, 
waggon-houfe,  "and  granary,  and  " 


for  pitching  - - - - 

80 

7 0 

Carpenter,  for  roofs,  &c. 

66 

12  3 

Do.  for  floors^  of  do.  and  for  rack. 

manger,  windows,  &c.  - 

79 

16  0 

Thatcher 

25 

0 6 

Tiler  - - > _ 

II 

S 0 

Ceiling  the  granary 

I 

13  4 

Smith  - - - - 

3 

3 0 

NeceflTary-houfe  - - 

2 

10  0 

. \ 270  7 I 


For  a corn  farm,  of  from  two  hundred  to 
three  hundred  pounds  per  annum.  , 

Houfe. 

Mafon,  for  walls,  chimneys,  floors,  f.  s.  d» 
oven,  &c.  - - “ ^39  S 4 

Carpenter,  for  lintels,  window- 
frames,  doors,  beams,  and  joifts,' 
partitions.  Hairs,  &c<  - - 154  48 

Smith,  for  hooks,  &c.  &c.  - 4120 

Plafterer  and  tiler  - - - 84  7 2 

Glazier  - - - --199O 

Painter  - - i 15  o 


*3  ^ 

Out-Hcufes. 

Mafon,  for  walls  of  pig-fties, 
ftraw-houfe,  ftables,  barn,  wag-  ‘ 
gon-houfes,  "granary,  and  for 
pitching  ' - ' - - ' - 107  15  o 

Carpenter,  for  roofs  - ' - 87'  7 o 

Do.  for  floors  of  granary,  hay-loft, 

barns,  and  for  rack,  manger,  &c.  85  26 

Thatcher  - - - -40140 

Tiler,  for  the  granary  and  for  ceil- 
ing it  - - - 6 1 3 6 

Smith,  for  locks,  &C.  - “37° 

Neceflary-houfe  - - 2 12  d 

333  ^ 

Total  ;^737  4 8 


k 


Total  £^6^  13  8 
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PLATE  XXVI. 


Corn  Farm  Houfes  and  Offices^ 

\_To  face  Page  72.] 

At  Fig.  I.  Is  feen  the  plan  and  elevation  of  a fmall  farm-houfe. 

Fig.  2.  Shows  the  ground-plan. 

Fig.  3.  Exhibits  the  arrangement  of  the  various  offices  neceflary  for  a fmall  farm,  where  the 
produce  is  chiefly  grain. 

At  Fig.  4.  is  a reprefentation  of  the  plan  and  elevation  of  a farm-houfe  on  a larger  fcale. 
Fig.  5.  the  ground-plan  of  the  fame. 

Fig.  6.  Shows  the  diftribution  of  the  feveral  out-buildings  that  may  be  requifite  for  the 
farm. 

Thefe  plans  are  recommended  by  Mr.  Crocker  *,  as  calculated  to  ferve  grain  farms  of  froraf 
one  hundred  pounds  to  three  hundred  pounds  a year. 
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PLATE  XXVII. 


Mixed  Farm  Hou/es  a?jd  Offices^ 

[To  face  Page  72.] 

At  Pig.  1.  is  exhibited  the  plan  and  eleyation  of  a farm-houfe,  where  dilFerent  forts  of 
fnanagement  are  carried  on  upon  a moderate  fcale. 

Fig.  2.  Is  the  ground-plan. 

Fig.  3.  Explains  the  nature  and  arrangement  of  the  various  out-buildings:  and  at 

Fig.  4.  is  ftiown  the  plan  and  elevation  of  a farm-houfe  on  a more  extenfive  fcale,  but 
adapted  to  the  fame  fort  of  management. 

Fig.  5.  Is  the  ground-plan. 

Fig.  6.  Shows  the  fituation  and  diftribution  of  the  feveral  out-buildings. 

Tliefe  houfes  and  buildings  are  adapted  to  farms  where  a mixed  fort  of  hufbandry,  as  arable 
and  dairy,  is  pra£lifed,  and  which  extend  from  two  hundred  to  four  hundred  pounds  a year. 
They  are  after  defigns  by  Mr.  Crocker. 
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Farm-Buildings.  — Mived  Farms* 


There  are  others,  which  partake  both  of  the  nature  of  the  corn  and  the  . 
dairy  farm,  in  which  a variety  of  buildings'muft  of  courfe  be  required  5 the  eftimates 
for  thefe  are  confequently  dill  higher  : 


MIXI'.D 

For  a corn  and  dairy /arm,  of  from  200  to 
£'^00.  per  annum. 

H:ufe. 

Mafon,  for  walls,  chimneys,  floors,  £.  s.  d. 

oven,  &c.  - - - 147  7 o 

Carpenter,  for  lintels,  window- 
frames,  doors,  beams,  and  joifts, 
partitions,  ftairs,  roof,  &c.  - 142  19  6 

Plafterer,  for  rendering,  plafter- 

ing,  &c.  - - - - 44  6 o 

Smith,  for  locks,  &c.  - - - 5100 

Thatcher  - - - - - 16  10  o 

Glazier  - - - -2160 

Painter  - - - --  ‘200 

, £z19  18  6 

Out-Honjes. 

>Lafon,  for  walls  to  the  granary, 
calf-houfe,  ftable,  ox-ftalls,  pig- 
fties,  and  for  pitching  - 7 1 1 2-  o 

Carpenter,  for  roofs  to  granary, 
calf-houfe,  ftable,  waggon-houfe, 
ox-ftalls,  barns,  pig-fties,  &c.  ^ 
and  for  floors  to  granary,  barns, 

&c.  &c.  - - - - 102  17  o 

Thatching,  tiling,  and  ceiling  the 

granary  - - - - 33  12  6 

Locks,  &c.  - - - - - 380 

Ncceflary-houfe  - - - 3 ^3  ^ 

215  3 o 


FARMS. 

For  a corn  and  dairy  farm,  of  from  300  to 
,^400.  per  annum. 

Houfe. 

Mafon,  for  walls,  chimneys,  floors,  £.  s.  d. 


oven,  &c.  - 

143  II  0 

Carpenter,  for  lintels,  window- 

frames,  beams,  and  joifts,  parti- 

tions,  ftairs,  roof,  &c. 

172  5 0 

Plafterer,  for  rendering,  plafter- 

ing,  and  ceiling  do.  _ - _ 

69  0 0 

Smith  - 

650 

Glazier  - - - - 

26  00 

Tiler  _ _ _ 

63  00 

Painter  - - _ _ 

0 

0 

;^482  II  0 

Out-Houfes. 

Mafon,  for  wall  of  granary,  c<3w- 

houfe,  barns,  ftables,  cyder-houfe. 

and  pig-fties,  and  for  pitching 

123  9 6 

Carpenter,  for  roofs  of  granary. 

cow-houfe,  barns,  ftables,  wag- 

^ gon-houfes,  cyder-houfe,  & c.  and 

for  floors  of  granary,  barn,  and 

hay-loft,  corn-binns,  &c.  &c. 

122  06 

Thatcher  - _ _ _ 

24  4 0 

Tiling  and  ceiling  the  granary 

6 16  0 

Smith  - - » _ 

380 

NecefTary-houfe  - 

'3  19  0 

283  17  o 


Total  ,^595  i 6 Total  ^766  8 o 

In  the  conftrufting  of  new  farm-houfes  and  buildings  great  favings  may  always  ' 
be  made  where  there  are  old  erections,  by  making  ufe  of  different  kinds  of  old 
materials  which  are  produced  from  them  *. 


* Beatfon’s  Communications  to  the  Board  of  Agriculture,  vol.  I. 
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Farm-BuUdlns^s, 

w 

As  all  buildings  of  this  fort  fliould  be  made  as  durable  and  lafling  as  ppflible,  the 
materials  that  are  employed  fliould  always  be  of  the  befl;  kinds.  It  is  remarked  by 
an  intelligent  pradtical  writer,  that  “ tiles  or  flate  are  the  befl;  cavering  for  houfes ; 
but  barns  and  ftables  fliould  be  thatched,'  becaufe  workmen  are  always  carelefs,  in 
laying  corn  and  hay  into  them,  and  generally  pufli  the  tiles  oft'  with  their  prongs  ; 
and  befides,  thefe  buildings,  when  empty,  colled  a great  deal  of  wind,  which  is  apt 
to  diflodge  them,  unlefs  they  are  pointed  in  the  infide,  which  increafes  the  expencc 
confulerably,  and  Is  never  lafting.  Reed  is  the  bell  of  all  covering  for  barns,  ftables, 
cart-houfes,  he.  There  is,  he  fays,  a fort  of  reed  which  groivs  in  fens,  marfiies,  and 
wet-lands,  fo  excellent  for  this  ufe,  that  a moderate  coat,  if  it  be  well  laid  on, 
w'lll  endure  at  leaft  half  a century,  with  very  little  expence  of  reparation  : and  it  is 
a fad  beyond  contradidion,  that  the  timber  ufed  in  roofing  will  laft  thirty  years 
longer  when  covered  with  reed,  than  it  wall  when  covered  with  tiles.  The  next 
beft  covering  to  this  is,  he  thinks,  the  Somerfetjhire-reed ; which  is  nothing  more 
than  the  ftrongeft  wheat-ftraw  which  can  be  met  wdth,  combed  clean  from  weeds, 
having  the  ears  of  the  corn  cut  OS',  inftead  of  being  thraflied,  and  fo  laid  on  upon 
the  building  in  whole  pipes,  unbruifed  by  the  flail.  This  latter  reed  may  be  had  in 
any  other  county,  as  well  as  Somerfetjhire,  in  fufficient  quantity  ; and  it  is  abfurd, 
in  the  laftdegree,  hefays,to  make  ufe  of  ftrawforthatching  in  anyother  way,  becaufethe 
dift'erence  of  expence  in  the  preparation  is  a mere  trifle,  compared  with  the  difference 
of  duration  between  the  Somerfetjhire  thatch  and  that  of  other  counties.  The  com- 
mon, injudicious,  flovenly  pradice  of  beating  the  ftraw  to  pieces  with  the  flail,  and 
then  laying  it  on  with  fome  of  the  feeds  and  many  weeds  in  it,  caufes  it  very  often  to 
grow  quite  green,  after  it  is  laid  upon  the  building ; and  being  bruifed  in  all  parts, 
to  colled  and  retain  the  wet,  much  more  than  it  would  if  the  ftraw  were  whole,  and ' 
•confeo^uently  to  become  quite  rotten  in  a few  years.  When  ftraw  is  defigned  for 
thatching,  it  Is  a good  way  to  cut  the  corn  rather  earlier  than  ordinary*.” 

Where  riles  are  employed,  they  fliould  be  well  made,  and  kept  well  pointed 
with  lime  both  on  the  infide  and  the  out,  as  often  as.may  be.neceflTary;  as  without 
attention  in  thefe  refpeds  they  form  a very  infufficient-roofing  for  houfes,  from  their 
readily  admitting  rain  and  fnow. 

In  rngard  to  the  timber  moft  proper  for  building  with,  the  author  juft  mentioned 
fays,  “ that  he  knows  of  none  that  is  to  be  preferred  to  Spanifli-chefnut,  where  it 
can  be  had,  becaufe  it  is  very  pleafant  to  work,  and  as  durable  as  oak,  though  it 
feldom  bears  the  price  of  it.  In  maritiine  counties,  where  oak  fells  well,  and  deals 

* Itent's  Hints,  p.  149. 
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are  tolerably  cheap,  it  is  befl  to  difpofe  of  the  one,  and  buy  the  other ; becaufe  oak 
is  generally  cut  to  wafle  in  mofl:  repairs,  and  deals  may  be  bought  of  any  fcantling 
that  may  be  required. 

“ In  allpaling,  battening,  and  otherfencesaboutthehomeflall,  nothing  is,  he  thinks, 
more  ufeful  than  pollards  j and  they  fliould  always  be  made  ufe  of  on  fuch  occafions, 
becaufe  they  are  generally  the  produce  of  the  farm,  of  little  value,  and  fave  better 
timber.  Sometimes  they  are  ufeful  in  flieds,  and  fmall  buildings,  for  cattle.  Bricks 
are  a very  confiderable  objeft,  and  great  care  fhould  be  taken  in  getting  them  of  a 
good  quality.  Upon  mofl;  eflates,  of  any  confiderable  fize,  brick-earth,  or  clay, 
may  be  met  Avith  ; and,  where  this  is  the  cafe,  they  may  be  always  made,  and  burnt 
in  clamps,  for  one-third  lefs  than  they  can  be  bought  at  the  kilns,  and  equally 
good  in  quality.  He  has  had  a great  number  burnt  in  this  manner,  from  eleven  to 
fourteen  fliillings  a thoufand,  in  different  counties.  The  medium  price  is  twelve 
fliillings  a thoufand  where  fuel  is  reafonable.  Befldes  the  difference  in  price,  there 
is  generally  a great  faving  in  carriage,  when  gentlemen  burn  their  own  bricks.  No 
material  in  building  requires  greater  infpeftion  than  mortar,  in  which  mafons  are  apt 
to  be  deficient.  Two  things  are  to  be  attended  to  :,the  quality  of  the  different  arti- 
cles, and  the  manner  of  mixing  them.** 

It  has  been  well  obferved,  by  another  pradlical  writer,  who  feems  to  have  examined 
the  fyflems  of  farming  carried  on  in  different  diflrifts  with  confiderable  attention, , 
that  though,  in  general,  “ the  fize  of  the  farm,  and  the  fyfiem  of  hufbandry 
adopted,  mull  regulate  the  extent  as  well  as  the  fort  of  buildings  to  be  erected  ; 
yet,  in  order  to  introduce  and  carry  on  fpirited  agriculture,  fufficient  accom- 
modation in  regard  to  houfes  is  neceffary.  Accordingly  he  has  found,  that  in  every 
part  where  the  proprietors  are  negligent  in  furnifhing  their  tenants  with  proper  farm- 
buildings,  or  granting  a reafonable  allowance  for  that  purpofe,  agriculture,  as  w^ell 
as  all  the  other  branches  of  hufbandry,  remains  in  a languifhing  (late.  But  that,  on 
the  contrary,  wherever  fubflantial  and  commodious  farm-offices  have  been  built, 
whether  at  the  expence  of  the  proprietor  or  tenant,  improvements  in  agriculture 
have  always  fucceeded*.” 

This  not  only  fhews  the  great  advantage  of  having  proper  buildings,  in  fo  far . 
as  they  refpeft  the  management  of  the  farm,  but  that  they  have  likewife  confider- 
able influence  in  promoting  the  improvements  of  hufbandry 


* Donaldfon's  Modern  Agriculture,  vol.  U.  p.  4a.. 
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Farm-Cottages. 


Cottages — Building  of,  important  to  Agriculture — Promotes  the  Inter fl  of  the  Farmer  and  Land 
Proprietor — Advantages  of,  as  explained  by  different  Writers — The  Affifdnce  of  Cottagers  neceffary 
to  the  Farmer— The  Utility  of  conneBing  fiich  Buildings  with  Farms — Ufeful  in  other  Points  of 
Vie%u — Mof  expert  Labourers  in  Hujlandry  produced  by  this  Means — Without  them  much  Time 
frequently  Iqjl — Farmers  often  injured — Advantageous  to  have  many  on  Farms — M.ay  fometimes  be 
beneficial  for  Tenants  to  build,  or  ajffi  in  building  them — Condition  of  Labourers  thus  much 
benefited — Their  Habits  rendered  more  regular — More  difpofed  to  perform  the  Bufinefs  of  Cultivation 
—Neceffary  to  remove  all  Ohfiacles  to  the  FreBion  of — They  promote  Population — Ufeful  for  the 
Farmer  to  be  more  intimately  conncBed  with  Cottagers — Proper  Regulations  fijould  exifi  between  them 
— Advantages  of  fitch  a Mode — Should  have  Portions  of  Land  annexed  to  them — Utility  of fuch 
a Plan — How  it  m.ay  be  effeBed — Different  Situation  of  Labourers  confidered — Earl  of  Winchel- 
fed s Obfervaiions  on  them — Difference  of  Cottagers  that  have  Land,  and  thofe  that  have  not-Necef- 
fity  of  improving  their  Cottages,  fioewn — Certain  Regulations  neceffary  when  Land  is  annexed 
to  them — Should  be  held  in  the  Pojfeffion  of  the  Proprietors — When  held  by  the  Farmer  injurious  to  the 
Cottager — ConfiruBion  of  different,  according  to  Circumfiances  and  Purpofes — For  the  farming  La- 
bourer, Plainnefs,  Simplicity,  and  Convenience,  only  neceffary — The  inferable  Hovels  they  fometimes 
inhabit,  highly  difgi/fiing — Situation  of,  little  attended  to — Should  be  rather  elevated,  not  high — 
Should  be  near  the  Farm — Circumfiances  to  be  attended  to  in  the  Ground  Floors  of — In  other  Parts  of 
— Size  of  various — Modes  of  dividing  the  Rooms  in  different  Infiances — Economical  Modes  of  plae- 
ing  the  Stairs — Mr.  Kent's  Opinion  of  their  Accommodations — Bfi  Forms  of — Circular  Plan  cb- 
jeBionable — Building  two  or  more  together  fives  Expence.— Upper  Rooms  neceffary  for  the  Prefrva- 
lion  oj  Health — Attention  to  Warmth  neceffary  in  ConfiruBion  of — Conveniences  for  free  Circula- 
tion of  Air,  ufeful — Means  of  preventing  exceffive  Heat'  in  Summer — Cheap  Methods  of  covering 
them — Thatch — Reed — Stubble — Pitched  Paper,  mentioned  by  Mr.  Batejon — Circuniflance  to  be 
regarded  in  Materials  for  Building  with — Should  always  be  White-wafioed  in  fuch  Cafes — Me- 
thods of  proceeding  where  earthy  Subfiances  are  employed — Manner  of  laying  the  Floors — Materials 
proper  for — Reafons  why  Plafier  is  ufeful — Saving  of  Fuel  to  be  attended  to  in  ConfiruBion  of — 
Means  of  accomplifhing — Builders fijoiild  attend  more  to  Philofophical  Principles — Particulars  to  he 
regarded  in  RefpeB  to  Water  in — Mr.  Holland's  Opinion  of — Various  Advantages  of  Sheds,  and 


Privies  hi — Expenccsof,  vary  according  to  CircumJIances— ^Different  EJUmates  of — Of  double  Brick 

Cottages — Of  ftngle  ones — Of  Stud  and  Mud  ones — Particulars  in  the  Management  of — Different 

Obfervations  on. 

H[oWEVER  much  the  building  and  providing  of  fuitable  accommodallons 
for  farming  labourers  may  have  been  neglected  or  unattended  to,  it  is  evidently 
a fubje£f  of  conliderable  intereft  to  agriculture,  and  upon  which,  perhaps,  much 
of  its  fuccefs  and  improvement  depends.  It  has  been  well  obferved  by  an  able 
writer,  that  without  hands,  for  the  purpofe  of  cultivation,  eftates  are  of  no 
value  ; confequently,  the  farming  labourer  is  one  of  the  moft  important  mem- 
bers of  fociety  : without  his  alTiftance  the  bell  and  moll  fruitful  foil  is  not  worth 
pofiTeffing  ; his  condition  flrould,  therefore,  if  it  were  only  out  of  good  policy, 
be  rendered  more  eafy  andcomfortable.  If  no  other  motive  lliould  operate  in 
the  promotion  of  this  purpofe,  the  interefl;  of  the  farmer  and  land  proprietor  of 
every  defeription  evidently,  he  thinks,  demands  it*. 

The  advantages  of  letting  perfons  of  this  clafs  comfortable  cottages  with 
gardens,  and  fmall  plots  of  grafs  land  adjoining  them,  as  far  as  it  refpetlis  them- 
felves,  have  lately  been  well  explained  by  the  judicious  enquiries  of  feveral 
noble  authorsj.  And  that  fuch  a plan  would  be  equally,  if  not  more  beneficial 
to  the  farmer,  there  can  be  little  doubt.  For  it  is  obvious,  that  though  he  may 
have  a certain  number  of  labouring  people  conllantly  about  him,  they  will  not 
be  able,  on  every  occalion,  and  in  every  place,  to  perform  all  the  bulinefs  that 
is  necclfary  on  his  farm.  He  mull,  therefore,  either  be  under  the  neceffity  of 
keeping  more-fervants  than  arc  abfolutely  requifite,  at  great  expence,  or  he 
muh  have  recourfe  to  the  aid  of  the  cottage  labourer.  This  clearly  proves  the 
importance  of  cottages  being  connefted  with  farms.  But  this  is,  however,  far 
from  being  the  only  point  of  view  in  which  it  is  important;  it  is  mollly  from 
amongll  this  clafs  of  men,  that  the  bell  and  moll  expert  labourers  in  the  bufinefs 
of  hulbandry  are  procured ; being,  in  general,  inured  from  their  infancy  to  fuch 
labours,  and  accullomed  to  perform  the  dilTerent  operations  of  farming,  they  are 
enabled  to  manage  the  practical  part  of  agriculture  with  much  eafe  and  readi- 
nefs,  which  is  far  from  being  the  cafe  with  the  common  labourer,  who,  for  the 
moll  part,  has  been  brought  up  to  feme  other  occupation  or  employment. 
Befides,  on  fuch  farms  as  arc  at  Ibmc  dillance  from  towns  and  villages,  thefe 
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accommodations  for  labourers  feem  indifpenfably  neceffary,  as  without  them 
much  time  muft,  of  courfe,  be  loft  in  going  backwards  and  forwards  to  their 
different  meals,  and  the  places  in  which  they  lodge  ; and  from  the  unavoidable 
fatigue  that  attends  this  mode,  they  are  little  difpofed  to  procure  work  at  a dif- 
tance,  if  they  can  poffibly  get  it  at  the  places  where  they  refide,  which  in  many 
fituations  often  reduces  the  farmer  to  much  inconvenience,  if  not  actual  lofs. 
Where,  therefore,  the  fyftem  can  be  introduced  with  convenience,  and  a mutual 
intereft  be  eftablifhed  between  the  farmer  and  the  labourer,  it  will  be  to  the 
advantage  of  the  former  to  have  as  many  cottages  on  his  farm  as  poffible  ; and 
under  fome  circumftances,  as  in  cafe  of  long  leafe,  it  may  even  be  advantageous 
for  him  to  build  them,  or  at  leaf!  aflift  the  proprietor  in  doing  it,  by  the  con- 
veyance of  materials,  and  other  fuch  means  as  are  in  his  power. 

In  this  way,  the  condition  of  the  labourers  in  agriculture  would  be  confi- 
derably  improved ; their  means  of  living  be  rendered  more  certain  and  eafyj 
their  habits  more  regular  and  induftrious ; and  their  difpofitions,  in  general, 
probably  more  favourable  for  the  bufinefs  of  cultivation. 

But,  in  order  the  more  readily  and  effeftually  to  promote  and  accomplifli  a 
matter  of  fo  much  confequence  to  agriculture,  every  obftacle  fhould  be  removed 
out  of  the  way  W'hich  has  the  leaft  tendency  to  retard  the  ere61ion  of  fuch 
buildings  j whether  arifing  from  old  a£ls  of  parliament  made  under  very  differ- 
ent circumftances  from  the  prefent,  or  parochial  and  other  regulations  of  a 
more  local  nature. 

It  has  been  a remark  of  great  antiquity,  that  nations  are  rich  in  proportion  to 
their  population  ; and  fo  an  able  writer,  on  the  fubje£t  of  cottages,  obferves  “ it  is 
in  a great  meafure  with  an  eftate  or  a farm,  for  the  more  numerous  its  inhabitants, 
the  more  eafily  wdll  it  be  cultivated  and  improved.  The  ereflion  of  cottages  is, 
therefore,”  fays  he,  “ an  obje£I  of  great  importance  to  the  farmer,  as  well  as  to 
the  proprietor  ; but  it  is  neceffary  for  the  mutual  advantage  of  both  parties,  that 
the  landlord  and  his  cottagers  fliould  be  on  the  beft  of  terms  ; that  he  fttould 
regard  them  as  part  of  his  own  family,  and  that  they  fliould^  look  up  to  him  ajs 
their  beft  and  fureft  friend  and  prote61or.  Every  cottager  fliould,  therefore, 
confider,  that  in  promoting  the  interefts  of  his  landlord,  whether  proprietor 
or  tenant  of  the  farm,  he  is  at  the  fame  time  promoting  his  own  5 for  a landlord 
has  it  much  in  his  power  to  ferve  and  oblige  his  cottagers  in  vaiious  ways,  as 
they  themfelves  muft  be  fenfible  of*.” 

Beatfon  in  Communications  to  the  Board  of  Agriculture,  vol.  I. 
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With  a view  to  render  the  building  of  habitations  for  the  labourers  in  huf- 
bandry,  not  only  more  agreeable,  but  more  advantageous  to  the  different 
parties ; it  would,  perhaps,  in  many  cafes,  be  ufeful  to  have  fuitable  condition^ 
ftipulated  between  them,  by  which  the  landholder  fliould  be  fecured  for  the 
labour  of  his  tenant,  when  neceffary,  upon  fair  and  equitable  terms,  while  the 
labourer  is  made  certain  of  his  refidence,  on  the  due  performance  of  them.  lit 
regard  to  payment  of  rent,  on  fome  occafions,  it  would,  likewife,  be  extremely 
proper  and  convenient  to  have  fuch  regulations  as  would  fecure  its  difeharge  in 
the  raoft  eafy  and  lead  oppreflive  manner.  By  adoptingfome  fuch  plan  as  this,  many 
difagreeable  difputes,  and  much  uneafinefs,  would  frequently  be  prevented,  and 
at  the  fame  time  the  cottager  be  enabled  to  perform  his  engagements  with 
greater  exa6tnefs,  and  far  more  comfort  to  himfelf. 

That  cottages,  wherever  it  can  poffibly  be  done,  ought  conftantly  to  have 
fome  portions  of  land  annexed  to  them,  feems  generally  allowedj  but  the  mode 
of  attaching  it,  and  the  quantity  which  is  requifite  in  different  cafes,  are  matters 
of  confiderable  difficulty,  and  which  muft,  probably,  depend  on  various  local 
j circumftances,  fuch  as  the  abundance  or  fcarcity  of  land,  the  manner  in  which 
it  is  cultivated,  and  the  difpofitions  of  the  occupiers.  In  every  fituation, 
j perhaps,  a fufficlent  quantity  for  the  growing  of  proper  vegetables  for  the 
cottager  and  his  family  may  be  fpared,  as  for  this  purpofe  not  more  than  twenty 
, or  thirty  perches  of  ground  will  be  required.  It  is,  however,  notwithftanding 
1 this,  well  obferved  by  the  Earl  of  Winchelfea,  in  the  valuable  paper  which  we 
have  already  quoted,  that  the  beft  fituation  for  a labourer  is  that  of  his  holding 
I a fufficient  quantity  of  grafs  inclofed  land,  for  the  keeping  of  one  or  more  cows 
1 winter  and  fummer,  with  a garden  contiguous  to  the  houfe  •,  as  in  this  cafe  all 
the  bufinefs  is  done  by  his  wife,  except  that  of  making  hay,  and  he  is  not  taken 
joff  from  his  labour.  This  kind  of  allotment  can,  however,  evidently  only  be 
(made  where  grafs  land  is  abundant. 

The  next  fituation  in  point  of  advantage,  he  conceives  to  be  that  in  which  the 
icottager  has  a fummer  pafture  for  his  cow,  and  a portion  of  arable  land  upon 
which  the  winter  provifions  are  grown.  In  this  cafe  it  is,  however,  obvious  that 
too  much  of  the  labourer’s  time  muft  generally  be  taken  up  by  the  management 
;of  his  arable  ground.  Where,  indeed,  a part  is  fown  with  artificial  graffes,  it 
may  not  be  fo  employed  to  any  hurtful  degree.  On  his  lordfliip’s  eftates  this  plan 
is  found  to  anfwer  very  well.  It  is  evident  that  this  mode  of  diftribution  muft  be 
jvery  narrow  and  confined  in  its  operation,  as  it  can  only  be  had  recourfe  to  in 
icafes  where  there  is  a mixture  of  arable  and  pafture  grounds. 
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The  third  fituation  in  refpe£l  to  the  benefit  of  the  farming  labourer,  is  that 
in  which  he  has  a right  of  common  for  the  fummer  keep  of  his  cow,  and  a 
meadow  or  arable  land  j or  a meadow  in  common  for  the  providing  of  winter 
food. 

This,  his  lordfhip  conceives,  would  be  nearly  equal  to  the  two  former,  were 
it  not  that  commons  are  fo  frequently  overftocked  as  to  render  the  fummer  keep 
extremely  bad  j this  is  of  courfe  a great  lofs,  and  if  the  meadow  be  in  common 
too,  the  matter  is  flill  worfe.  He  further  remarks,  that,  “ it  is  certain  that 
upon  an  inclofure,  if  the  owners  choofe  it,  the  labourers  who  keep  cows  may 
be  placed  in  a much  better  fituation  than  they  were,  in  as  much  as  inclofed  land 
is  more  valuable  to  occupiers  of  every  defeription,  than  commons  and  open 
fields.  Garden  ground  may  alfo  be  allotted  to  them  and  others,  which  cannot  be 
done  while  the  land  remains  uninclofed.  I am  perfuaded,  continues  he,  that 
where  thefe  things  are  attended  to,  very  few  objeHions  to  an  inclofure  will  arife 
on  the  part  of  the  labourers,  and  that  the  land-owners  will  have  the  fa.tisfa6tion 
of  benefiting  the  poor,  and  at  the  fame  time  of  making  their  own  property  more 
valuable,  by  adopting,  what,  in  all  probability,  will  be  the  means  of  keeping  down 
the  poors’  rate.” 

In  thefe  fituations,  gardens  are  always  fuppofed  to  be  near  the  houfe ; but 
where  they  have  more,  or  where  the  ground  lies  at  fome  diftance  from  them,  the 
advantages  cannot,  by  any  means,  be  fo  great. 

The  fourth  fituation  is  that  in  which  the  labourer  has  aright  of  common,  and 
a garden.  This  is  highly  beneficial,  his  lordfiiip  fuppofes,  as  geefe  and  pigs 
may  be  kept  upon  the  common  pafture,  and  the  latter  be  fed  by  means  of  the 
garden  ftuff,  and  a fmall  quantity  of  other  food  which  can  be  eafily  procured  by 
the  cottager. 

The  fifth  cafe  is  that  in  which  the  labourer  has  a right  of  common,  but  with- 
out a garden.  This,  he  thinks,  is  obvioufly  of  little  utility  to  him,  unlefs  in 
fituations  where  fuel  can  be  procured  from  it,  in  which  cafe  it  becomes  extremely 
valuable,  and  the  lofs  of  which  cannot  be  eafily  repaired.  x 

Thefixth  is  that  fituation  in  which  the  labourer  has  fome  arable  ground,  but  with- 
out any  fummer  pafturage  for  his  cow.  This  his  lordfiiip  conliders  as  of  little  ufe  ; 
for,  fays  he,  “ though  he  may  cultivate  part  of  the  land  as  a garden,  the  con- 
tinued labour  it  would  require  to  fiall-feed  a cow  winter  and  fummer,  and  the 
quantity  of  land  he  mufl;  till,  would  occupy  fo  much  of  his  time,  that  the  take 
would,  upon  the  w'hole,  be  injurious  to  him,  even  fuppofing  the  land  inclofed. 
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and  contiguous  to  his  houfe ; and  if  at  adiftance,  or  not  inclofed,  the  difadvan- 
tage  would  be  ftill  greater. 

The  feventh  fituation  of  the  cottage  labourer  is  that  In  which  he  has  merely  a 
garden  adjoining  his  habitation.  This  his  lordOiip  confiders  as  the  belt  thing 
that  can  be  done  for  labourers  In  arable  countries  as  lands  cultivated  in  this  way 
afford  a much  greater  quantity  of  food  for  man,  than  when  managed  in  any 
other  manner.  Befides,  the  greateft  part  of  the  work  is  done  at  fuch  times  as 
the  labourer  and  his  family  can  conveniently" fpare  from  their  more  particular 
employments. 

'1  he  lafl,  and  by  much  the  worfl,  fituation,  is  that  in  which  the  labourer  has 
no  land  whatever.  Under  this  circumftance  he  cannot,  his  lordfliip  thinks,  be 
fo  comfortable  to  himfelf,  or  have  the  means  of  making  his  children  acquainted 
with  that  kind  of  labour  and  knowledge  w^hich  is  effentially  neceffary  for  them. 
“ When  a labourer  is  pofTeffed  of  cattle,”  fays  the  able  author  of  the  paper  wc 
have  before  mentioned,  “ his  children  are  taught  early  in  life  the  neceflity  of  taking 
care  of  them,  and  acquire  fome  knowledge  of  their  treatment;  and  if  he  has  a 
garden,  they  learn  to  dig  and  weed,  and  their  time  is  employed  in  ufeful  induflry, 
by  which  means  they  are  more  likely  to  acquire  honeft  and  induftrious  habits, 
than  thofe  w'ho  are  bred  up  in  the  poverty  and  lazinefs  we  too  often  fee;  for  I 
believe,”  continues  he,  “ it  is  a certain  fa6l,  that  extreme  poverty  begets  idle- 
nefs.” 

Thefe  interefting  obfervations  clearly  fliew  that  on  fuch  grounds  there  can- 
not be  any  doubt  of  the  advantages  of  farming  labourers  polfeffing  fmall  portions 
of  land,  or  at  lead:  gardens.  It  is  a fyftem  which  tends  not  only  to  benefit  them, 
but  which,  at  the  fame  time,  muft  greatly  contribute  to  the  interefl  of  the 
owners  of  land,  and  the  community  in  general.  Such  a plan  cannot,  indeed, 
from  various  local  caufes,  be  generally  introduced,  but  it  may  be  rendered  much 
more  common  and  extenfive  than  it  is  at  prefent,  fince  the  narrow,  confined, 
and  illiberal  notions,  which  have  fo  long  retarded  its  execution,  have  now  been 
fully  fliewn  to  be  erroneous  and  ill  founded.  It  is  well  obferved  by  the  noble 
author  we  have  fo  frequently  mentioned,  that,  “ in  countries  where  it  has  never 
been  the'  cuftom  for  labourers  to  keep  cows,  it  would  be  very  difficult  to  intro- 
duce it ; but  where  no  gardens  have  been  annexed  to  the  cottages,  it  is  fufficient 
to  give  the  ground,  and  the  labourer  is  fure  to  know  what  to  do  with  it,  and 
will  reap  an  immediate  benefit  from  it.” 

The  advantages  of  gardens  are  alfo  great.  In  refpeft  to  the  labourers  themfelves, 
as  the  attention  they  require  prevents  them  from  vifiting  the  ale-houfes.  The 
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Rev.  Mr.  TownCend  has  fomewhere  well  remarked,  that  there  is  a finking 
difTerence  between  the  cottagers  who  have  a garden  adjoining  their  habita- 
tlons,  and  thofe  who  have  no  garden.  The  former,’*  fays  he,  “ are  generally 
fober,  induflrious,  and  healthy,  whilfl  the  latter  are  too  often  drunken,  lazy, 
vicious,  and  frequently  difeafed.” 

When  lands  are  let  to  labourers,  it  would  feem  to  be  not  only  jud,  but  advan- 
tageous, that  they  fhould  never  be  charged  higher  than  the  price  at  which  the  far- 
mer has  them  ; and  that  the  cottages  themfelves  fliould  always  be  kept  at  the 
difpofal  of  the  proprietor,  and  not  be  fuffered  to  pafs  into  the  hands  of  the  tenants 
or  holders  of  farms,  as  is  too  commonly  the  cuflom,  frequently  to  the  injury  and 
difadvantage  of  the  cottager. 

Cottages  may  be  conflrufted  in  different  forms,  according  to  the  purpofesfor 
which  they  are  defigned,  and  the  intentions  of  the  builder;  but  in  fuch  as  are 
merely  intended  for  the  farming  labourer,  all,  perhaps,  that  is  required  is,  that 
they  be  plain,  fimple,  neat,  and  convenient. 

It  has  been  remarked  by  an  accurate  obferver,  that  the  (battered  hovels 
which  half  the  poor  of  the  kingdom  are  obliged  to  put  up  with,  are  truly  affe6l- 
ing  to  a heart  fraught  with  humanity.  Thofe  who  condefeend  to  vifit  thefe 
miferable  tenements,  can  teflify,”  he  fays,  “ that  neither  health  nor  decency  can 
be  preferved  in  them.  The  weather  frequently  penetrates  all  parts  of  them ; which 
muft  occafion  illnefs  of  various  kinds,  particularly  agues ; which  more  frequently 
vifit  the  children  of  cottagers  than  any  others,  and  early  (hake  their  conftitutions. 
And  it  is  fhocking  that  a man,  his  wife,  and  half  a dozen  children,  fliould  be 
obliged  to  lie  all  in  one  room  together;  and  more  fo,  that  the  wife  fliould  have 
no  more  private  place  to  be  brought  to  bed  in.  This  defeription,”  fays  he,  “ is 
not  exaggerated,  offenfive  as  it  may  appear.  We  are  all  careful  of  our  horfes,  nay' 
of  our  dogs,  which  are  lefs  valuable  animals;  w'e  bellow  confiderable  attention 
upon  our  ftables  and  kennels ; but  we  are  apt  to  look  upon  cottages  as  incum- 
brances, and  clogs  to  our  property;  when,  in  fa£l,  thofe  who  occupy  them  are 
the  very  nerves  and  finevvs  of  agriculture.”  Nay,  he  is  bold  to  aver,  that  more 
real  advantages  flow  from  cottages,  than  from  any  other  fource ; for,  befides 
their  great  utility  to  landed  property,  they  are  the  greateft  fupport  to  the  (late, 
as  being  the  niofl  prolific  cradles  of  population.  He  does  not,  however,  wifh  to 
fee  the  cottage  improved,  or  augmented  fo  as  to  make  it  fine,  or  expenfive  ; no 
matter  how  plain  it  is,  he  thinks,  provided  it  be  tight  and  convenient*. 

* Kent’s  IDnts.  ^ ‘•a  _ ’ 


Farm-Cottages. 


S3 


The  local  fituation  of  this  fort  of  cottage  feems,  in  general,  to  have  been  too 
little  attended  to;  it  fliould,  however,  be  a dry,  open,  and  rather  elevated 
place,  though  by  no  means  high,  fuch  fituations  having  many  difadvantages, 
with  but  few  conveniences.  Rather  low  fituations,  provided  they  be  perfe6lly 
dry,  and  free  from  damp,  are,  perhaps,  always  to  be  preferred,  as  they  pofTefs  many 
advantages  over  the  other.  And  in  every  cafe  they  fliould  be  built  as  near  aspoffible 
to  the  farm  on  which  the  labourers  who  are  to  inhabit  them  are  to  be  employed. 
The  moft  fuitable  afpefts  for  the  front,  are  the  different  points  of  the  compafs  from 
the  fouth-eafl  round  to  the  north-welt.  Under  fuch  chcumltances  as  thefe,  cot- 
tages, in  general,  need  not  be  elevated  more  than  one  or  two  fmall  fteps  above  the 
furface  of  the  ground.  But  the  ground  floors  of  fuch  cottages  fliould  not,  in  any 
inftance  whatever,  be  fuffered  to  be  lower  than  the  furface  of  the  fituation  on 
which  they  are  ere£ted,  as,  where  the  contrary  is  the  cafe,  the  health  of  the 
inhabitants  muft  conllantly  be  in  danger.  The  foil  of  the  furrounding  land 
fliould  likewife,  if  poffible,  be  fuch  as  that  it  may  be  advantageoufly  cultivated  as 
a garden,  when  converted  to  fuch  a purpofe. 

The  fize  and  internal  arrangement  of  this  fort  of  building  muft  of  courfe  be  vari- 
ous, accordingto  circumftances,but  in  general  four  divifions  or  rooms  are  fufficient, 
two  of  which  muft  be  on  the  ground-floor,  and  the  other  two  over  them  ; the 
ground  divifions  may  occupy  a fquare  of  about  ten  or  twelve  feet.  That  into  which 
the  door  opens,  as  it  will  be  cold  in  the  winter  feafon,  may  be  divided  and  fitted 
up  in  fuch  a manner  as  to  fuit  many  convenient  purpofes  in  the  way  of  ftore-room. 
And  by  this  means  the  common  room  will  be  kept  much  warmer  than  where 
the  outfide  door  opens  immediately  into  it*. 

Where  the  family  is  large,  the  upper  part  may  alfo  be  partitioned  into  a 
greater  number  of  lodging-rooms,  attention  being  alw^ays  had  to  comenience 
and  decency.  In  many  cafes  too,  thefe  points  may  be  more  fully  accomplifhed 
by  a particular  arrangement  of  the  beds  ; one  being  placed  over  the  other,  with 
different  ways  of  entering  into  them,  in  the  manner  which  we  have  already 
deferibed,  in  fpeaking  of  the  accommodations  of  farming  fervants.  Where  this 
plan  is  adopted,  the  fleeping-places  fliould  always  be  made  as  eafy  of  ventilation 
as  pofliblc. 

As  the  feite  of  the  farming  cottage  muft  of  neceffity  be  fmall,  it  is  of  great 
confequence  to  make  the  ftairs  and  other  internal  parts  take  up  as  little  room 
as  poflable.  With  this  intention,  different  kinds  of  ftaircafes  have  been 
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propofeclj  which  may  be  feen  by  confulting  the  different  plans  contained 
in  the  annexed  plates.  In  fome  cafes  a fort  of  ladder  is  conveniently 
adopted ; and  where  two  cottages  are  built  together,  room  may  be  gained  by 
reverfing  the  ftaircafes.  It  is,  however,  conceived  by  a writer,  who  feems  to 
have  attended  much  to  the  fubje6t,  that  all  that  is  requifite  in  fuch  buildings  is 
“ a warm,  comfortable,  plain  room,  for  the  poor  inhabitants  to  eat  their  morfel 
in ; an  oven  to  bake  their  bread ; a little  receptacle  for  their  fmall-beer  and 
provifion ; and  two  wholefome  lodging  apartments,  one  for  the  man  and  his 
wife,  and  another  for  his  children.  It  would,  perhaps,  be  decent,  if  the  boys 
and  girls  could  be  feparated ; but  this  would,  he  thinks,  make  the  building  too 
expenfive,  and,  befides,  is  not  fo  materially  necelfary,  as  the  boys  find  employ- 
ment in  farm-houfes  at  an  early  age’*'.” 

Much  has  been  faid  refpe£ting  the  forms  of  buildings  of  this  defcription  ; but ' 
the  fquare  form,  where  no  particular  obje£l  is  in  view,  though,  perhaps,  the 
moft  ancient,  feems  to  be  that  which  affords  the  moft  conveniences.  The  cir- 
cular plan  has,  however,  been  lately  recommended  as  being  more  cheap  in  its 
conftru6Hon,  efpeclally  when  all  formed  of  brick,  and  more  eafily  eretled  f. 
This  is,  however,  obvioufly  a method  that  does  not  admit  of  fo  much  conveni- 
ence in  the  rooms,  or  of  (beds  being  fo  eafily  erefted  againfl:  the  cottage 
on  the  outfide,  which  is  frequently  necelfary  to  be  done.  Befide,  as  they 
mull  of  necelTity  Hand  alone,  it  is  doubtful  whether  they  can  be  built  in  fo 
cheap  a manner  ; and  from  the  conical  fliape  of  the  roof,  where  upper  rooms  are 
made,  they  mull  be  more  low  and  confined,  and  not,  probably,  permit  the  arti- 
cles of  furniture  to  be  placed  with  fo  much  convenience  in  them. 

Where  expence  is  to  be  faved,  it  is  ajways  the  bell  method  to  build  two  or 
more  cottages  together,  and  to  let  them  have  upper  as  well  as  ground  apart- 
ments. The  health  of  the  cottager  and  his  family  will,  by  this  means,  be  better 
preferved,  as  it  is  unqueftionably  more  conducive  to  health  to  deep  up  Hairs 
than  on  ground  floors. 

Attention  Ihould  like  wife  be  particularly  paid  in  thefe  buildings  to  the  rendering 
of  them  warm  in  winter,  and  cool  in  the  fummer.-  In  this  view,  the  walls  and 
coverings  fliould  not  be  too  thin.  Where  the  roof  is  covered  with  tile  or  date, 
which  is  by  far  the  neatefl:  and  mod  durable,  though  by  no  means  fo  capable  of 
refifting  the  coldnefs  of  winter  or  heat  of  fummer  as  thatch,  the  ceilings  ought 
to  be  lathed  and  plaflered,  having  Aides  fo  conftru6led  as  to  form  air-holes,  by 
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v^’hlch  the 'rooms,  as  well  as  roof,  may  be  cooled  by  the  free  circulation  of 
air  in  hot  weather.  If  the  roofs  of  cottages  were  painted,  or  covered  over  with 
fome  white  fubftance  which  would  not  eafily  waHi  off,  it  would,  perhaps,  tend 
greatly  to  prevent  their  being  fo  much  heated  in  the  fummer.  Of  the  different 
fubftanccs  employed  for  the  covering  of  the  roofs  of  cottages,  thatch  is  undoubt- 
edly the  chcapcfl ; and  the  bell  kind  of  thatch  is,  perhaps,  that  which  is  pre- 
pared from  a llrong  fort  of  reed  found  in  fome  of  the  midland  diflri£ls.  I have 
been  affured  by  a perfon  of  much  information  on  the  fubjeSl,  that  wheat  ftubble 
does  excellently  well  for  thatching  cottages.  He  has  known  a coat  of  this 
ntaterial  lall  thirty  years  without  any  repairing. 

W here  wheat-ftraw  is  made  ufe  of,  it  ought  to  be  as  little  bruifed  as  pofh- 
ble,  the  corn  being  laflied  out,  a mode  which  is  common  in  mofl  of  the  northern 
counties.  Mr.  Beatfon*  fpeaks  of  a well-pitched  brown  paper,  as  forming  an 
excellent  light  roof;  and  remarks,  “ that,  in  the  town  of  Dunfermlin,  in  the 
county  of  Fife,  there  is  a church  with  a roof  of  this  kind  which  has  lafted  near 
fifty  years  with  very  little  repair,  excepting  a new  coat  of  tar  every  fix  or  feven 
years.  This  church  is  feventy  feet  long,  and  fifty  feet  wide,  without  any  inter- 
mediate fupport  for  the  roof,  of  which  the  whole  original  expence  of  papering 
and  tarring  amounted  only  to  fourteen  pounds.” 

In  regard  to  the  materials  for  building  cottages  with,  thofe  will  in  general 
be  found  the  leaf!  expenlive  that  are  nearell  the  places  where  they  are  to  be 
erefled.  Stone  is  a very  good  and  fubflantial  material,  and  frequently  much 
cheaper  than  brick  ; but  good  cottages  may  be  built  with  many  other  fub* 
fiances  more  cheaply  than  wi^h  either  of  them  ; fuch,  for  inftance,  as  different 
compofitions  of  well  tempered  earths.  Thefe,  when  well  prepared,  will  ffand 
a long  time.  Mofi:  of  the  ffrong  loamy  forts  of  foil  are  found  to  anfwer  thefe 
purpofes  ; but  where  there  is  much  fand,  clay  muff;  be  mixed  with  the  earth 
until  it  has  the  proper  degree  of  tenacity  ard  confiftence.  Clay  alone  is  not, 
however,  fuitable  for  this  purpofe,  as  it  cannot  be  rammed  fufficiently  hard, 
and  is  of  courfe  liable  to  crack  in  drying.  Earthy  corap  >fitions  for  this  ufe 
fliould  always  be  capable  of  being  clofely  united  by  means  of  a heavy  rammer 
made  of  caff-iron,  as  without  this  they  have  not  fufficient  ffabillty. 

A cheaper  method  is  frequently  followed,  which  is  that  of  forming  the 
walls  of  mire  and  ftraw  well  trodden  together,  and  laid  on  in  layers  to  the 
proper  height ; and  fometimes  a footing  of  ftone  or  brick-wall  is  made  about 
two  feet  in  height,  on  which  is  placed  a cill  of  ffrong  timber,  with  upright 
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quarterlngs  at  t"he  dlftance  of  two  feet,  between  which  rounds  of  coarfe  wood 
are  placed  croflwife  at  the  diftance  of  five  or  fix  inches  from  each  other,  until 
'the  proper  height ; the  fpaces  between  the  rounds  are  then  filled  with  the 
compofition  of  mire  and  ftraw,  and  the  whole  plaftered  with  good  mortar, 
which  fliould  afterwards  be  well  rough  called  over:  it  adds  alfo  confiderably  to 
their  neatnefs  and  general  effetl  on  the  eye  of  the  traveller,  if  they  be  well  white- 
vt-aflied,  a cuftom  which  is  very  prevalent  in  feme  parts  of  Wales,  and  which  is 
annually  performed  at  a very  trifling  expence.  In  fome  places,  too,  a fort 
of  rough-ftone  mafonry  is  employed  in  thefe  buildings,  either  alone, , or 
fluccoed  over ; but  this  is  in  general  a too  expenfive  method. 

- In  other  places  another  method  is  followed  in  building  the  walls:  a firong 
earth,  fuch  as  is  proper  for  making  bricks,  is  formed  into  walls  of  a fuitable 
height  and  thicknefs;  after  which  they  are  left  for  fome  time  to  dry,  when  dif- 
ferent forts  of  light  combuftible  matters  are  placed  round  them,  both  on  the  in 
and  out-fide,  and  fet  on  fire,  by  which  means  they  are  burnt  into  a kind  of  folid 
brick.  The  doors  and  windows  are  made  afterwards  by  cutting  them  out  of  the 
folid  walls,  and  the  chimneys  are  built  up  with  any  fuitable  materials.  We  have 
been  informed  by  a very  attentive  obferver,  that  the  bed  walls  of  the  earthy, 
kind,  either  for  cottages  or  other  outer  walls,  that  he  has  feen,  have  been  built 
of  the  mire  or  earthy  materials  feraped  up  from  a turnpike  or  other  road,  after 
bein<T  well  pulverifed  by  the  trituration  of  carriages  or  other  means. 

But  of  whatever  materials  the  cottage  may  be  built,  it  fliould  be  made  ftrong 
and  well  put  together.  If  of  done,  the  walls  fliould  not  be  lefs  than  fixteen  inches 
thick ; and  when  of  brick,  not  lefs  than  one  brick  and  an  half.  The  mortar 
that  is  employed  ought  to  be  well  tempered,  and  mixed  together  without  an 
improper  fparing  of  lime.  The  timber  fliould  likewife  be  well  feafoned,  as 
green  timber  foon  decays,  and,  from  its  flirinking,  frequently  produces  cracks 
in  the  other  materials. 

The  flooring  for  the  lower  rooms  at  lead  may  either  be  of  earth  properly 
prepared,  or  they  may  be  laid  with  paving  tiles  or  bricks.  The  upper  floors 
are  probably  the  bed  when  laid  with  good  boards  of  a drong  and  durable  kind  ; 
or  they  m.ay  be  made,  as  we  have  already  obferved,  of  plader,  which  is  a good 
fubdance  for  fuch  purpofes,  on  account  of  its  cheapnefs,  and  the  little  danger 
there  is  of  fire,  as  well  as  its  being  in  fome  degree  more  retentive  of  heat. 
Bricks,  however,  in  the  opinion  of  fome  perfons  who  have  been  much  engaged 
in  the  ereftion  of  buildings  of  this  fort,  fliould  condantly  be  recommended  both 
for  lower  and  upper  floors  as  w'ell  as  for  the  flairs. 
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In  conflru£Hng  of  cottages,  care  fliould  always  be  taken  to  fave  fuel  as  mtich  as 
podible,  as  it  is  a heavy  expence  to  the  labourer  to  be  under  the  neceffity  of  hav- 
ing different  fires  j the  heat  from  his  common  fire  fliould  therefore  not  befuffcred 
to  efcape  without  being  applied  to  fome  further  purpofe  in  the  economy  of  his  cot- 
tage, which  may  often  be  readily  done  by  different  judicious  contrivances.  The 
upper  apartments  might,  perhaps,  be  in  fome  meafure  warmed  by  means  of 
proper  flues  being  placed  in  the  vents,  where  they  pafs  through  them  ; and  by 
making  the  chimneys  in  thefe  places  themfelves  as  thin  as  poflible,  or  of  thin 
materials,  and  fuch  as  readily  tranfmit  heat,  as  plate-iron,  &c.  On  this 
fubjefl  Mr.  Beatfon  ingenioufly  obferves,  that  “ in  all  apartments  kept  warm  by 
a fire,  it  wdll  be  found  that  the  air  at  the  ceiling  is  confiderably  warmer  than 
the  air  below.  If  therefore,”  fays  he,  “ in  a cottage  that  warm  air  is  permitted  to 
afeend  to  the  apartment  above,  it  is  natural  to  fuppofe  it  will  render  that  apartment 
confiderably  warmer*.”  This,  he  thinks,  may  be  accompliflied  either  by  Hiding- 
hatches,  or  by  gratings,  in  the  leaft-frequented  parts  of  the  floor,  made  fo  as 
to  open  or  fliut  eafily  when  required.  When  ovens  are  requifite,  they  ought  to 
be  fo  fituated  and  contrived  as  that  the  heat  which  is  diflipated  from  them  may 
be  thrown  as  much  aspoffible  into  the  rooms  and  apartmentsof  the  cottage.  When 
the  fire  is  not  placed  on  the  hearth,  the  heat  might  probably  be  made  to  warm 
the  rooms  or  apartments  more  effectually,  by  having  the  grate  fo  contrived  as  to 
come  confiderably  forwards  in  the  middle,  fomewhat  on  the  plan  propofed  by 
the  ingenious  Count  Rumford.  Such  a grate  might  be  made  at  little  expence, 
and  be  equally  convenient  for  every  purpofe  of  the  cottager.  But  the  me- 
thods of  rendering  the  upper  rooms  of  cottages  warm  or  cold,  according  to  the 
particular  feafon  of  the  year,  and  by  little  expence  or  trouble,  have  yet  been 
but  flightly  attended  to,  though  they  may  undoubtedly  be  attempted  with  great 
fuccefs  and  advantage  in  many  inftances.  A due  attention  to  philofophical  and 
chemical  principles  might,  indeed,  lead  the  builder  to  numerous  interefling 
improvements,  both  in  regard  to  the  convenience  and  the  healthinefs  of 
dwellings  of  every  kind. 

Another  circumftance  of  the  utmofl  importance  to  the  cottager  is,  that  of 
having  near  him  good  foft  water ; it  is,  therefore,  of  great  advantage  in  the  fitua- 
tion  of  cottages  to  be  near  a running  ftream  of  water,  or  where  there  is  a fpring 
of  foft  water.  WTen  it  is  neceflary  to  colIcCl  and  preferve  rain-water  in 
covered  tanks  or  ciflerns,  the  water  fliould  be  drawn  up  by  means  of  a bucket, 
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or  fome  veflel  of  a fimilar  kind,  in  order  to  prevent  wafle.  It  is  obfervcd  by 
Mr.  Hoband,  that  “ a tank,  ten  feet  in  diameter,  and  ten  feet  deep,  arched 
over,  would,  at  an  eafy  expence,  fupply  twenty  cottages  all  the  year  round*.” 

Cottages,  in  order  to  render  them  dean  and  decent,  fl^ould  conftantly  be 
provided  with  fmall  flieds;  fome  parts  of  which  may  be  employed  as  the  repo* 
fitories  of  different  forts  of  implements,  coals,  wood,  &c.  and  others  be  made 
life  of  as  a fort  of  pantries  ; but,  above  all,  proper  privies  Hiould  be  conffrufted, 
as  being  not  only  advantageous  in  point  of  decency  and  c^eanlinefs,  but  highly 
conducive  to  health,  by  conveying  away  all  noxious  putrid  effluvia. 

The  expence  of  building  cottages  muft  vary  according  to  ftuation,  the  quantity 
and  expence  of  labour,  the  nature  of,  and  eafe  with  which  materials  can  be 
procured,  and  many  other  circumftances  ; but,  in  general,  where  no  extra- 
ordinary labour  or  expence  is  required,  it  may  be  eftimated  that  a good 
brick  cottage,  fufficient  for  two  families,  wull  cod  from  eighty  to  ninety 
pounds;  and  that  one  of  the  fmaller  fort  for  one  family  not  lefs  than  fifty ; if 
built  with  ftud  and  mud,  they  may,  however,  come  confiderably  cheaper,  as 
from  twenty-five  to  thirty  pounds  each. 

In  making  calculations  or  eftimates  for  the  building  of  cottages  of  this  fort, 
attention  muff,  therefore,  always  be  paid  to  the  nature  of  the  plan,  and  the  mate- 
rials with  which  they  are  conflru6led,  as  well  as  the  rates  at  which  they  can  be 
procured  ; it  is,  however,  remarked,  on  the  authority  of  experience,  by  an 
intelligent  writer,  that  in  thofe  parts  of  the  kingdom  even  where  materials 
and  workmanfflip  are  the  cheapeft,  fuch  cottages  as  are  comfortable,  healthy, 
and  fuitable  for  the  decent  country  labourer,  cannot  be  built,  if  they  be  fingle 
ones,  for  lefs  than  fifty  pounds,  and  when  double,  or  two  dwellings  under  one 
roof,  for  lefs  than  ninety  pounds  f,  which  is  nearly  as  has  been  obferved 
above.  Where  inclofures  of  wafte  or  common  land  are  made,  it  will,  however, 
frequently  be  neceffary  to  build  cottages  on  fuch  plans,  and  of  fuch  forts  of  mate- 
rials, as  may  render  the  expence  of  them  confiderably  lower  than  the  above. 
This  may,  in  fome  cafes,  be  done  by  making  the  walls  of  mud,  fuch  as  foft  mire 
and  ftraw,  well  incorporated  together  by  treading  with  the  feet,  and  afterwards 
gradually  applied  layer  upon  layer  to  the  height  which  may  be  neceffary.  This 
mode  of  building  is  common  in  the  weftern  diftri61s,  and  is  probably  the 
cheapeft  of  any.  According  to  Mr.  Crocker,  a cottage  formed  of  this  kind  of 
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materials,  may  be  creeled  for  the  trifling  expence  of  twenty-feven  pounds. 
And  that  where  ftones  are  fcarce,  others  with  footings  of  tlone-wall  for  a flrong 
cill  of  timber  to  reft  upon,  with  upright  quarterings  at  the  diftance  of  two  feet, 
having  rounds  of  rough  wood  in  the  manner  of  ladder-work,  fix  or  feven  inches 
apart,  to  the  proper  height,  the  intervals  between  being  well  filled  with  well- 
wrought  ftraw  and  mire,  or  what  in  fome  places  is  termed  cab  daby  and  the  whole  ' 
plaftered  over  with  good  mortar,  and  rough  cafted,  may  be  conftru6led  for  fifty- 
eight  pounds*. 

Mr.  Kent  has  given  different  ufeful  plans  and  eftimates  for  the  build- 
ing of  cottages  of  various  kinds;  but  when  ere6led  in  the  cheapeft  method, 
which,  as  has  been  already  obferved,  is  that  of  two  of  them  being  built  together, 
ftand  higher  than  the  above. 


BRICK  COTTAGES. 


For  two  cottages  of  this  kind,  of  the  fmalleft  fize,  his  eftimate  is  this  ; — 


Bricklayers*  JVork. 

£.  s.  d* 

The  walls  i66  fquare,  at  4^.  6d,  per  fquare  - 37  7*^ 

Pan-tiling,  M'ith  fmall-fized  deal  lath,  and  fparkled  within  fide, 

ten  fquare  and  a half,  at  u.  zd.  per  fquare  - ii  ll  o 

Partitions  lathed  and  plaftered,  on  each  fide,  with  two  coats  of 

mortar,  107  yards,  at  lod.  per  yard  - - 490 

Plaftering  the  walls,  144  yards,  at  6d.  per  yard  - 3120^ 

Paving  with  white  bricks,  125  yards,  at  ir.  4^.  per  yard  8 6 8 

Ceiling,  between  the  joifts,  125  yards,  at  6d.  per  yard  326 

Two  ground-floor  chimneys,  and  two  fire-places  in  the  chambers, 

and  two  ovens  and  oven-lids  - - 920 

Foot-lacing  in  the  chambers  - - - i i o 

Two  flag-ftones,  for  the  chamber  chimneys  • - 040 


Carried  forward  - ,^.78  15  2 
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Brought  over 

Glaziers'  fVork. 


Sixty-nine  feet  of  glafs,  at  Sd.  per  foot 
Flaftiings  of  lead  for  the  roof-windows 


Smiths'  JVork. 


Two  large  cafements,  at  6s.  6d.  each 
Four  fmall  ditto,  at  4X.  each 
Chimney-irons  to  hang  pots  on 
Two  (loves  for  chamber  fire-places 


Carpenters'  JVork. 

Four  tons  of  pollard  timber,  at  i/.  per  ton 
Five  tons  of  deal  timber,  at  zl.  51.  per  ton  . 

Nine  fquare  and  forty  feet  of  roofing,  at  gs.  per  fquare 

Six  fquare  and  an  half  of  flooring  joifts,  at  7/.  6d.  per  fquare 

Six  fquare  of  flooring,  with  white-wood  deal,  at  1 8r.  per  fquare 

Twelve  pair  of  door-cafes,  at  2/.  a pair 

Twelve  doors,  at  45.  each 

Eight  windows,  at  zs.  6d.  each 

Two  winding  ftaircafes,  at  1/.  ^s.  each 

Five  fquare  of  ftud-partitions,  at  6s,.  6d.  per  fquare 

Two  pieces  of  timber  to  lay  on  the  chimneys 

Two  roof-windows,  at  6s.  each 

Nails,  and  irons,  for  doors  - . 

Eight  window-boards,  at  u.  each 

Shelves  and  work  to  pantries  - - 

Carriage  of  materials,  eftimated  at 

Add,  to  make  the  calculation  evea 


The  amount  of  the  two  cottages 
The  amount  of  one 


£.  s.  d. 

78  IS  2 


£.  s.  d. 
Z 6 Q 

o 10  ,0 


0 13 

0 

0 16 

' 0 

0 7 

6 

0 13 

cr 

\ 

4 0 

0 

II  5 

0 

4 4 

6 

2 8 

0 

00 

Q 

1 4 

0 

2 8 

0 

I 0 

0 

2 10 

0 

I 12 

6 

0 2 

0 

0 12 

0 

1 12 

0 

0 8 

0 

0 12 

0 

8 0 

0 

1 ! 
1 

4 

2 \6 


296 


47  *9  4 


/.132  o o 
£.66  o o 


EjVnnates  of  StndJVorh  Cottages, 


91 


STUD-WORK  COTTAGES. 

For  two  cottages  of  this  fort,  of  the  fmallefl:  fize,  with  brick  gables,  it  Is  as 
follows: — 


Carpenters'  JVork. 


Four  tons  of  pollard  timber,  at  i/.  per  ton 
Five  tons  of  deal  timber,  at  7.1,  $s.  per  ton 

Eight  fquare  and  fifty  feet  of  ftud-work,  on  thefides,  at  iOj.  per 
fquare  . _ - _ 

Nine  fquare  and  forty  feet  of  roofing,  at  pr.  per  fquare 
Six  fquare  and  an  half  of  flooring  joifts,  at  ys.  6d.  per  fquare 
Six  fquare  of  flooring,  with  white-wood  deals,  at  i8r. 

Twelve  pair  of  door-cafes,  at  2s.  a-pair 

Twelve  doors,  at  4/.  each  - * - 

Eight  windows,  at  7s.  bd.  each 

Two  pair  of  flairs,  at  i/.  5/.  each 

five  fquare  of  flud-partitlons,  at  6s.  6d.  pei*  fquare 

Two  pieces  of  timber  to  lay  on  the  chimneys 

Two  roof-windows,  at  6s.  each 

Nails,  and  irons,  for  the  doors 

Eight  window-boards,  and  fhelves  and  work  to  pantries 


Smiths'  JVork. 


T wo  large  cafements,  at  6s,  6d.  each 
Four  fmall  ditto,  at  /\s.  each 
Four  chimney-irons  to  hang  pots  on 
Two  floves  for  chamber  fire-places 


Glaziers*  Work, 


bixty-ninc  feet  of  glafs,  at  %d.  per  foot 
I'lafhings  of  lead  for  the  roof-windows 


4 
1 1 

4 

4 
2 

5 

1 

2 

1 

2 
% 
o 

0 

1 
I 


s. 

o 

S 

S 

4 

8 

8 

4 

8 

o 

10 

12 

2 

12 

12 

O 


d. 

O 

o 

o 

6 

0 

o 

» 

o 

o 

o 

6 

o 

o 

o 

o 


o 13  o 
o 16  o 
076 
o 13  o 


260 
o 10  o 


43  II  o 


296 


2 16  0 


Carr  led  forward 


£•  4816  6 


FJtimates  of  Stud'JVorh  Cottagci', 


Brought  over 

Bricklayers'  JFork\ 

Forty-four  yards  of  14-inch  wall,  at  45.  6J.  per  yard 
Two  flag-ftones  for  the  chamber  chimneys 
Two  ground-floor  chimneys,  and  two  fire-places  in  the  chambers, 
and  two  ovens  and  oven-lids 
Outfide  lathing  and  plaftering,  94  yards,  at  is.  per  yard 
Twenty-five  yards  of  foundation,  nine  inches,  at  3^. 

Pan-tiling,  with  fmall-Czed  deal  lath,  and  fparkled  withinfide,  ten 
fquare  and  an  half,  at  lA  2s.  per  fquare 
''  Partitions  lathed  and  plaftered  on  each  fide,  with  two  coats  of 
mortar,  loj  yards,  at  lod.  per  yard 
Ceiling  between  the  joifts,  125  yards,  at  6//.  per  yard 
Lathing  and  plaftering  the  infide  of  the  ftuds,  144  yards,  at  6d. 

per  yard  - _ _ _ 

Paving  with  white  bricks,  125  yards,  at  1^.4^/.  per  yard 
Carriage  of  materials,  eftimated  at  - - 

Add,  to  make  the  calculation  evea 


Amount  of  thefe  two  cottages 

\ 

Amount  of  one  cottage 


s. 

18 

4 

2 

»4 

IS 


II  II 


4 

3 

3 

8 

8 

o 


d. 


9 

2 

12 

6 

o 

9 


48  16  6 


o- 

o 


2 

6 

o 

8 

o 

2 


67  3 6 


0 o 
£‘  o o 


Inerefling  the  larger  kind  of  cottages  where  bricks  are  employed,  favings  of 
fuch  expenfive  materials  may  be  made  by  having  the  ends  hipped  in,  and  at  the 
fame  time  no  more  tiling  will  be  necelTary.  And  befides,  in  this  method,  the 
buildings  are  more  firmly  braced  together,  and,  confeq[ucntly,  more  fee urc  from 
the  effe6ts  of  high  winds*. 


* Kent’s  Hints,  p.  220, 


PLATE  XXVIIL  ' 

Fiirm  Cottages, 

[T(?  face  Page  92.] 

At  Fig.  I.  Is  reprefented  a fmall  cheap  cottage,  the  chambers  being  lighted  from 

the  ends 

Fig.  2.  Is  the  ground  plan  of  it. 

Fig.  3.  Exhibits  a cheap  fort  of  cottage  on  a larger  plan,  built  of  euh  dah. 

Fig.  4.  Is  the  ground  plan  of  it.  Thefe  are  the  cheapeft  forts  of  cottages  that  can  be  built, 
and  are  from  plans  of  Mr.  Crocker. 

Fig.  5.  Reprefents  a circular  cottage,  recommended  by  Sir  John  Sinclair. 

Fig.  6.  Is  the  ground  plan  of  it ; and  Fig.  7.  The  fecond  floor. 

Fig.  8.  Is  another  cottage  of  the  fame  fort,  but  without  any  fecond  floor.  Fig.  9.  Is  the 
ground  plan  or  floor.  Thefe  are  capable  of  being  built  wholly  of  brick  at  a fmall  expenfe. 

Fig.  10.  Exhibits  the  plan  and  elevation  of  two  small-fized  bricked  cottages. 

Fig.  II.  Shows  the  ground  plan  or  floor;  and,  Fig.  12.  The  chamber  floor. 

Fig'  1 3.  Is  the  plan  and  elevation  of  two  cottages  of  the  fame  fort,  but  of  a larger  fize  and 
with  hipped  ends. 

Fig.  14.  The  ground  plan  or  floor : and  Fig.  15.  The  floor  above. 

Fig.  16.  Is  the  plan  and  elevation  of  two  Jlud~tuork  cottages,  with  brick  gable  ends. 

Fig.  17.  Is  the  ground  floor  : and  Fig.  18.  The  floor  above. 

Fig.  19.  Reprefents  the  plan  and  elevation  of  two  cottages  of  the  fame  kind,  but  of  a larger 
fize  and  with  hipped  ends. 

Fig.  20.  Is  the  ground  floor  : and  Fig.  2i.  The  chamber  floor. 

Thefe  cottages  are  recommended  by  Mr.  Kent,  as  being  capable  of  being  built  at  a moderate 
expenfe,  and  as  convenient  and  well  adapted  to  farm  purpofes. 
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EJlimates  of  Brick  Cottages  xvith  hipped  Ends,  93 

BRICK  COTTAGES  WITH  HIPPED  ENDS. 


For  two  cottages  of  this  fort  of  the  largefl  fize 
Bricklayers*  JFork, 

£.  s.  d. 

The  walls,  1 8 1 yards,  at  4^.  6d.  per  yard  - - 40146 

Pan-tiling,  with  fmall-fized  deal  lath,  eleven  fquare,  at  i/.  v-  per 

fquare  - - - - 12  2 0 

Double  (lack  of  chimneys,  and  two  fire-places  in  the  chambers, 

and  two  ovens  and  oven  lids  - - 1020 

Two  flag-ftones  for  the  chamber  chimneys  - 040 

Paving,  with  white  bricks,  125  yards,  at  IJ.  4^/.  per  yard  8 6 8 

Pat titions  lathed  and  plaftered,  on  each  fide,  at  10^.  per  yard  3 ^5  o 

Ceiling,  between  the  joifts,  125  yards,  at  6</.  per  yard  - 326 

Falfe  ceiling,  in  the  chambers,  under  the  joifts,  two  coats,  130 

yards,  at  II.  per  yard  - - - 6 lo  o 

Plaftering  the  walls,  169  yards,  at  6^/.  per  yard  - 440 

• 89  o 8 


Glaziers'  Work, 

Ninety-feet  of  glafs,  at  %d.  per  foot 


Smiths*  JVoik, 

Four  large  cafements,  at  6s.  6d.  each 
Two  fmall  ditto,  at  41.  each 
Two  ftoves  for  chamber  fire-places 
Chimney  irons  to  hang  pots  on 


Caipenters*\  W ork\ 

Three  tons  of  pollard  timber,  at  it.  per  ton 

Three  tons  and  an  half  of  deal  timber,  at  2/.  ^s.  per  ton 


300 

300 


160 

080 

0130 

076 

2 14  6 


300 
T IT  6 


1017  6 


Carried  forward" 


£-9^  IS  2.' 


9i 


E/^ mates  of  If^tudJEot'k  Cottages  xvkh  hipped  Eads. 

Brought  over 


Nine  fquarc  and  forty  feet  of  roofing,  at  pj.  per  fquare 
Five  fquarc  of  ftudded  partitions,  at  6s.  6d. 

Six  fquare  and  an  half  of  flooring  joifts,  at  yi.  6d.  per  fquare 
Six  fquare  of  flooring,  with  white- wood  deals,  at  i8x. 

Twelve  pair  of  door-cafes,  at  zs.  a pair 
Two  pieces  of  timber  to  lay  on  the  chimneys 
Twelve  doors,  at  4X.  each 
Eight  windows,  at  zs,  6d.  each 
Two  pair  of  Hairs,  at  i/» 

Nails,  and  irons,  for  the  doors 

Two  pieces  of  timber,  tlie  whole  length  of  the  building,  for  lintels, 
to  lay  the  joifts  on  - _ _ 

Six  fquare  and  an  half  of  ceiling  joifts,  at6x.  6d.  per  fquare 

Eight  window-boards,  at  ix.  each 

Shelves  and  work  to  pantries 

Carriage,  eftimated  at  - 

Add,  to  make  the  calculation  even 


Amount  of  the  two  cottages 


£• 

10 

4 

I 

z 

5 

1 

0 

2 

1 

z 

I 

o 

z 

o 

o 

8 

o 


X.  d. 

17  6 

4 


12 

8 

8 

4 

z 

8 

o 

10 

12 

6 

z 

8 

12 

o 

10 


£.  s.  d. 
94  IS  2 


45  4 10 


;C-i40 


Amount  of  one 


£‘  79 


STUD-WORK  COTTAGES  WITH  HIPPED  ENDS. 

For  two  ftud-work  cottages,  with  hipped  ends: — 
Carpenters'  JVorh. 

£.  X.  d. 

Five  tons  of  pollard  timber,  at  i/.  per  ton  - 500 

Six  tons  of  deal  timber,  at  2/.  5X,  per  ton  « - 13  lo  o 

Sixteen  fquare  and  fixteen  feet  of  ft ud- work,  on  the  fides,  at  I2x. 

per  fquare  _ _ _ - 9 13  6 

Five  fquare  of  ftud-partitlons,  at  6x.  bd,  per  fquare  - 1126 


Carried  forward 


29  16  o 


<95 


EjUmatcs  of  Stud-JV ork  Cottages  with  hipped  Ends. 


Brought  up 

Six  fquare  and  an  half  of  flooring  joifts,  at  ']s.6d.  per  fquare 
Six  fquare  and  an  half  of  ceiling  joifts,  at  6r.  6d.  per  fquare 
Nine  fquare  and  forty  feet  of  roofing,  at  gr.  per  fquare 
Six  fquare  of  flooring,  with  white-wood  deals,  at  i8r» 

T welve  pair  of  door-cafes,  at  is.  a pair  _ 

Twelve  doors,  at  4^.  each  - - - 

Eight  windows,  at  is.  each  - , - 

Two  pair  of  ftairs,  at  i/.  5/.  each 

Shelves  and  work  to  pantries 

Two  pieces  of  timber  to  lay  on  the  chimneys 

Eight  window-boards  - _ - 

Nails,  ami  irons,  for  the  doors 


Smiths*  TVork.. 


Four  large  cafements,  at  6s.  6d.  each 
Two  fmall  ditto,  at  4^.  each 
Two  ftoves  for  chamber  fire-places 
Four  chimney- irons  to  hang  pots  oa 


C-  /• 

29  16 
2 8 


o 16 
2 10 
O 12 
O 2 
O 8 
2 O 


r 6 
o 8 
o 13 


d. 

o 

o 

3 

6 

o 

o 

o 

o 

o 

o 

o 

o 

o 


- 53  I S 9’ 


2 14  6 


Glaziers* 


JFork. 


Ninety  feet  of  glafs,  at  8i.  per  foot 


3 o O' 


Bricklayers*  IF ork.. 


Falfe  ceiling,  in  the  chambers,  under  the  joifts,  13O  yards,  at  is. 
Ceiling  between  the  joifts,  125  yards,  at  6d. 

Forty-four  yards  of  foundation- walls,  at  3/.  per  yard 
Outfide  lathing  and  plaftering,  122  yards,  at  is.  per  yard 
Ten  fquare  and  an  half  of  tiling,  at  il.  is.  per  fquare 
infide  partitions  lathed-  and-  plaftered,  on  both  fides, 

Two  ground-floor  chimneys,  and  two  fire-places,  and  two  ovens 
and  oven-lids  - - - 


6 

10 

0- 

3 

2 

6 

6 

12 

0 

6 

2 

0 

11 

I I 

0 

3 

15 

0 

10 

2 

0 

47 

H 

6. 

Carried  forward 


59  13  3. 


Kjlhnaics  of  SUid’JVorh  Cottagts  V'ith  hipfyed  Ends, 


£.  s.  d. 
59  13  3 


r>G 


Brought  over 

Paving,  with  white  bricks,  125  yards,  at  \s.  ^d. 

Lathing  and  plaftering  the  infide-ftuds,  two  coats  of  mortar, 
169  yards,  at  \s.  per  yard 
Two  flag-flones  for  chamber  fire-places 
Carriage  of  materials,  eftiraated  at  ' - - 

Add,  to  make  tho  calculation  Oven 

Amount  of  thefe  two  cottages 

Amount  of  one  - • - 


s. 

d. 

47 

14 

6 

8 

6 

8 

8 

9 

0 

0 

4 

• 

8 

0 

0 

0 

12 

7 

73  6 9 


o o 

£.  66  10  o 


In  the  letting  or  management  of  cottages,  there  are  feveral  circuinftances 
that  require  to  be  more  attended  to  than  feems  in  general  to  have  been  the  cafe. 
It  fliould  always  be  the  obje£l:  of  the  proprietors  of  farms  to  guard  the  labouring 
cottager,  as  much  as  poffible,  from  being  injured  by  any  improper  condu6l  in 
the  common  farmer,  while  at  the  fame  time  his  labour  is  effeftually  fecured  to 
the  farm  ; and  aifo,  that  his  little  rent  be  exacted  in  the  moft  eafy  and  convenient 
way.  The  firfl;  may,  probably,  be  the  moft  eafily  effedled  by  the  proprietors  of 
lands  keeping  the  cottages  that  may  be  upon  their  farms  in  their  own  hands,  and 
not  fuffering  their  tenants  to  have  the  direction  or  management  of  them  j and 
by  their  having  juft  and  equitable  ftipulations  in  refpe6I  to  labour  entered  into 
between  their  cottagers  and  their  tenants.  The  latter  may  be  acco  pliftied  in 
various  w'ays ; but  that  which  is  pra6tifed  in  fome  of  the  midland  diftri£Is,  of 
deducing  from  their  wages,  at  the  clofe  of  every  week,  a fmall  part  propor- 
tioned to  the  value  of  their  labour,  and  the  annual  fum  which  they  pay  for 
their  cottage,  in  order  to  difeharge  their  rent,  feems  the  leaf!  objeclionable. 
It  is  obferved  by  an  ufeful  and  well-informed  writer  on  the  fubjeft,  that  “ there 
is  another  plan  relative  to  cottages,  which  generally  anfwers  extremely  well, 
and  that  is,  to  leafe  them  off  to  induftrious  labourers,  for  the  term  of  three  lives, 
at  their  nomination  ; taking  a very  moderate  fine,,  not  exceeding  ten  or  twelve 
pounds,  upon  a cottagd  worth  .^bo'Ut  forty  flril lings  a year ; ‘re-ferving  a fmall 
quit-rent,  not  exceeding  half  a crown  a-year,  and  making  it  a point  to  renew 
any  life  which  drops  oft',  upon  one  year’s  value  only.”  This  feherne,  he  contends, 
is  beneficial  for  landlord  and  tenant ; for  though  the  former  does  not  let  his 


97 


Farm-Cottages, 

cottages  for  fo  much  as  he  might  at  rack-rent,  yet  what  he  does  get,  is  all  clear 
money  ; and  by  this  means  he  preferves  the  value  of  all  other  parts  of  his  eftate, 
by  keeping  up  a proper  number  of  inhabitants.  The  latter,  he  thinks,  finds  his 
account  in  it,  becaufe  he  makes  a fettlement  for  his  family  j and  can  repair  and 
improve  his  cottage  at  leifure  hours  with  his  own  hands  ; and  if  he  be  an  induf- 
trious  man,  he  can  generally  find  a friend  to  lend  him  his  firft  fine,  on  fuch  an 
occafion,  if  he  cannot  raife  it  himfelf*. 

This  is  a plan  that  has  been  attempted  with  fuccefs  in  different  diftri£ts  ; but 
it  is,  perhaps,  better  calculated  for  the  large  than  the  fmall  proprietor.. 

From  what  has  been  advanced,  it  mull  be  fufficiently  evident  that  the  build- 
ing of  proper  cottages  for  farming  labourers  is  not  merely  a matter  that  interells 
the  proprietors  of  land,  infomuch  as  it  renders  the  fituation  of  that  ufeful  clafs 
of  workmen  more  comfortable,  but  which,  at  the  fame  time,  has  a great  tendency 
to  promote  the  full  and  complete  cultivation  of  the  foil,. 

* Kent’s  Hints,  p.  217-. 
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Inclosing. — Advantages  ofy  varmts — Contributes  much  to  Improvements  in  Cultivation — Produce- 
thereby  greatly  augmented-— Utility  of,  in  producing  Warmth  and  Shelter — Promotes  the  Fattening 
of  Animals — Value  of  Land  much  iticreafed  by  it — Sotne  Sorts  more  than  others — Turnip  Soils 
probably  the  mojl — Where  neceffary  or  not — Has  not  been  fufficiently  attended  to — Caufes  of  this 
NegleB — Sometimes  arifes from  Mifnctnagemerd  in  the  Direction  of  Inclofures — Various  Circum- 
fiances  to  he  regarded  in — Utility  of  certain  Claufes  in  Bills  of  Inclofuro — Building  Cottages  sieceffary 
— Situation  of  thus  unproved — Methods  of  appointing  Perfons  to  tranfaEl  the  Buftnefs  of  Inclofurc— 
Circunflances  to  be  attended  to  in — Utility  of  a general  Adi  of — FlN CES—CircumJlances  to  be 
regarded  in  the  Making  of — Particulars  to  be  attended  to  in — Should  be  regulated  by  the  Kind  of 
Farm  andNature  of  Soil — Effedls  of  differentfzedlnclofures— Middle  ftzed generally  mfladvantageous 
— inference  of  in  Grafs  and  Arable  Land — Circumfances  to  be  attended  to  in  each — Advantages  of 
deferent  Kinds. — WALLS — Liferent  Kinds  of,  deferibed — Advantages  of  each — Nature  of  Foun- 
dations of- — Modes  of  making  of — Lift  Walls — Dry  Walls — Earth  and  Stone  Walls,  or  Dikes — 
Method  of  forming  them,  according  to  Dr.  Anderfon — Means  of  proteBing  them — May  be  made 
cheaply — Rendered  more  lofting  by  dajlnng,  lipping,  and  hurling  ’with  Lime — Middleton’ s Opinion 
of  Walls  in  general — In  fome  Situations  mof  advantageous  for  a limited  Time. — P AILJNG- 
Fences — Cannot  be  generally  adopted  for  Farm  Inclofures — Liferent  Kinds  of,  deferibed — 
May  often  be  cheaply  made — Utility  of,  in  particular  Cafes— Hurdles  or  moveable  Fences — Should 
be  formed  of  light  Wood — Circumjiances  to  be  regarded  in  ereBing  Failing-Fences — Means  of  pre- 
ferving  them  from  Decay.— Live  HeDGES — Attention  to  Situation  and  Soil  neceffary  in  rnifing — 
Kind  of  Ground  and  Situation  in  ivhich  deferent  Sorts  of  Plants  may  be  moJl  ufefully  employed— 
Different  Advantages  of  the  White  and  Black  Thorn — The  Willo’w- Alder,  Furz,  and  Beech— 
Circunflances  to  be  regarded  in  ufing  a Mixture  of  deferent  Sorti  of  Plants — Neceffary  Preparation 
of  the  Land,  and  the  Advantages  of  it — Proper  Seafon  of  planting — What  neceffary  to  attend  to  in 
choofing  the  Plants — In  raifing  them  in  the  Nurfery — Alof  advantageous  Size  of — Thofe  of  equal 
Growth  ffouldbe  planted  together — The  trimming  requfte  for  them — Methods  of  planting  Hedges— 
V ary  much  in  different  DifriBs — On  ditch  Banks — On  Sod  turned  up — On  the  plain  Surface — Df- 
ferent  W ays  of  making  them — Advasitages  and  Difadvantages  of  each  Mode — Methods  recommended 
ly  Mr.  Middleton — Utility  of  them— What  neceffary  in  planting  on  Banks — Dijadvantage  of  large 
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Bafil-s  rtnc^  Dift'hei^n‘l>ere  mojl  ufefid — Planting  on  the  Surface  ‘without  Banhs — Where  proper 
—Means  of  Jheltes’itig  toung  Hedges — Circumjlances  that  prevent  quick  Hedges  from  fucceeding— 
Difadvantages  of  'Trees  in  Hedge-reivs — Modes  of  managing  young  live  Hedges — Comparifon  of 
nvitb  Wads- — Management  of  old  Hedges — In  different  Situations — When  expofed  to  fea.  Air.— 
Ditches — What  neceffary  in  the  making  if  them. — Gates — Various  Modes  of  Conjlruflion  of 

Kindt  of  Wood  mojl  ufeful — What  neceffary  to  be  attended  to  in.— STILES—BeJl  Methods  of 

making  them — Ohfervations  on  Fences  in  general — On  the  Means  of  making,  managing,  and  pre- 
frving  them. 


Th  E beneficial  confequences  that  neceffarily  refult  from  the  inclofure  of 
land,  whether  in  a flate  of  wafte  and  common,  or  otherwife,  are  numerous  and 
important.  In  addition  to  thofe  of  afeertaining  and  fecuring  the  property,  it 
liolds  out,  not  only  the  moft  ready  and  certain  means  of  improvement  in  the 
cultivation  of  the  former,  but  in  fuch  as  have  been  long  under  the  plough, 
or  any  other  fyftem  of  management;  being  equally  ufeful  in  its  tendency 
to  bring  them  into  the  moft  perfeft  and  advantageous  ftates  of  culture. 
A^'ithout  inclofing,  however,  much  attention  may  have  been  paid,  or  expence 
incurred,  in  carrying  on  the  various  procefles  that  are  requifite  in  preparing  land 
for  the  reception  and  growth  of  good  crops;  whether  of  the  grain,  root,  or  grafs 
kinds,  it  is  obvious  that  they  can  neither  be  conduffed  under  the  moft  bene- 
ficial management,  nor  yield  the  full  advantage  they  are  capable  of,  while  they 
continue  in  a free  and  open  ftate.  Where  the  land  is  in  a ftate  of  arable  culti- 
vation, without  inclofure,  the  crops,  of  w'hatever  fort  they  may  be,  muft  con- 
ftantly  be  expofed  to  depredations  of  various  kinds;  and  if  in  the  ftate  of  grafs  or 
pafture,  injuries  of  the  moft  prejudicial  nature  muft  frequently  be  unavoidably 
fuftained.  The  great  advantage  and  importance  of  inclofing  land  is  ftill  more  fully 
demonftrated  in  the  differences  which  may  be  obferved,  in  refpeG  to  the  quan- 
tity and  value  of  the  produce,  in  fuch  as  have  been  thus  divided,  over  that  which 
is  cultivated  in  the  ftate  of  open  or  common  field. 

It  is  well  obferved,  by  an  intelligent  pra£lical  writer,  that  in'  proportion- 
as  a field  or  a country  is  bleak,  naked,  and  expofed  to  chilling  blafts  and  winter 
ftorms,  in  the  fame  proportion  will  it  be  unproductive,  compared  with  lands 
more  favourably  fituated.  Inclofing  is  a mean  of  obtaining,  by  art,  a certain 
degree  of  that  genial  warmth  fo  effential  to  the  production  of  valuable  crops, 
but  which  nature  is  not  alw^ays  pleafed  to  beftow.  Every  day’s  experience,” 
continues  he,  “ proves  that  where  grounds  are  fheltered  from  the' violence  of 
ftorms,  as  by  garden- walls,  or  by  plantations  of  foreft-trecs,  they  arO  more  pro- 
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du£Hve,  and  vegetation  is  eailier  than  In  others  fimllar  In  every  refpe£l,  uirlefs 
in  regard  to  expofure.  How  many  inftances,”  fays  he,  occur  to  eftabliih 
this  fact,  in  refpe£t  to  large  fields,  as  well  as  to  gardens,  orchards,  &c.  Let 
the  obfervant  farmer,  who  pofTefles  an  inclofed  farm,  examine  that  part  of  a field 
where,  owing  to  the  decay  of  the  fence,  the  wind  enjoys  a free  paflage,  and  he 
will  be  fatisfied  of  the  benefit  of  inclofing,  from  the  fuperiority  of  the  crop  in  the 
other  part  of  the  field,  over  that  which  is  within  the  influence  of  this  additional 
expofure.  While,  on  the  other  hand,  the  pofTeflbr  of  an  open  field  farm,  by 
examining. the  fuperior  verdure  that  takes  place  in  any  part  of  an  open  field, 
that  is  by  fome  accidental  circumftances  fheltered  in  a remarkable  degree,  may 
fatisfy  himfelf,  that  were  the  whole  equally  flieltered,  the  produce  would  be 
more  abundant*.” 

And  by  another  author,  it  is  remarked,  that  as  the  warmefl  air  lies  neareft 
the  furface  of  the  earth,  being  that  portion  of  the  atmofphere  which,  like  a 
blanket,  nature  fpreads  over  the  foil  and  its  produ6Hons,  fences  of  all  kinds 
tend  more  or  lefs  to  prevent  fuch  a valuable  covering  from  being  blown  off  by 
the  windsf.” 

But,  befides  thefe,  there  are  other  benefits  to  be  derived  from  the  judicious 
fencing  in,  or  inclofing  of  land,  proceeding  from  the  warmth  and  fhelter  which 
it  affords  to  cattle  of  various  kinds.  Under  thefe  circumflances,  animals  are  in- 
variably found  not  only  to  advance  in  flefli  much  more  rapidly,  but  to  be  freer 
from  diforders,  than  when  kept  in  fituations  that  are  bleak  and  expofed,  and 
which  cannot  afford  warmth  or  flielter  to  them.  “ If,”  fays  the  author  we 
have  firft  quoted,  “ any  perfon  entertain  doubts  refpecfing  the  inclofed  paftures 
being  better  adapted  for  rearing  and  fattening  live  flock  than  open  fields,  he 
may  eafily  fatisfy  himfelf,  by  comparing  the  live-flock  in  an  inclofed  parifh  with 
that  of  one  in  the  open-field  flate.  He  is  much  miftaken,”  he  fays,  “ if  he  will 
not  find  them,  in  the  latter,  not  only  fewer  in  number,  but  each  animal,  on  an 
average,  thirty  or  forty  per  cent,  inferior  in  value.  In  fhort,  inclofing,”  he  thinks, 
“ maybe  denominated  the  firfl  flep  towards  effe£ling  improvements  in  the  breeds 
of  the  different  fpecies  of  live-flock.  And  on  the  whole,  this,”  he  conceives,  “ is 
reafoning  on  plain  eftablifhed  fa£ls,  and  on  fuch  as  afford  the  mofl  indubitable 
evidence  of  the  fuperiority  of  inclofed  fields,  whether  for  tillage  or  pafturage. 
Were  farther  proof  neceffary,  the  additional  rent  which  is  every-where  paid  for 

♦ Donaldfon’s  Modern  Agriculture,  vol.  III.  p.  302. 

4-  Robertfon’s  Prefcnt  State  of  Agriculture  in  Mid-Lothian,  fecond  edition,  p,  y 7,  Note. 
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inclofed  land,  beyond  that  paid  for  land  of  an  equal  quality  in  the  open 
field  ftate,  is  fufficient,”  he  thinks,  “ to  place  the  matter  beyond  all  poflibility 
of  doubt.” 

By  means  of  inclofing,  the  value  of  the  land  is,  in  mofl;  fituations,  con- 
fiderably  improved.  The  proportion  of  the  increafe  of  value  that  may  be 
made  in  this  way,  whether  the  inclofed  lands  be  in  a ftate  of  leafe,  or  in  the 
hands  of  the  proprietor,  muft,  however,  depend  greatly  on  the  nature  of  the  foil, 
and  the  fyftem  of  management  that  is  purfued.  It  is  obferved,  that  “ lands  of  a 
middling  quality,  good  turnip  foil  for  inftance,  are  probably  benefited  to  a 
greater  degree  by  inclofing,  than  thofe  of  fuperior  or  inferior  quality.  Lands 
of  this  defcrlption,  in  the  open-field  ftate,  may,  it  is  aflerted,  be  confidered  as 
rented  to  the  full  at  fifteen  fliillings  the  acre  ; whereas  there  are  few  inftances 
where  fuch  lands,  when  inclofed,  are  rented  under  twenty  (hillings;  an  advance 
fo  great  as  to  afford  the  proprietor  a handfome  profit,  after  paying  the  intereft 
of  the  money  expended.  Thus  does  inclofing  not  only  increafe  the  quantity  and 
quality  of  the  produce,  fo  as  to  enable  the  farmer  to  pay  his  landlord  a higher 
rent,  and  to  contribute  a larger  fhare  to  the  revenues  of  the  ftate,  but  from  fo 
many  people  being  conftantly  employed  in  making  and  repairing  the  fences, 
inclofing,  in  this  view,  muft  alfo  be  confidered  as  beneficial 

There  are,  however,  in  many  diftrifts,  extenfive,  barren,  and  mountainous 
tracts  of  land,  that  can  never  be  inclofed  with  the  leaft  profpe£l  of  advantage  ; or, 
if  they  could,  that  could  never  derive  any  amelioration  from  fuch  a meafure;  the 
only  means  by  which  they  can  be  improved  is  by  being  rendered,  in  particular 
fituations,  more  free  from  injurious  furface  moifture,  by  proper  drainage,  or  by 
the  introdu£tion  of  better  and  more  perfeft  breeds  of  the  feveral  kinds  of  ani- 
mals, which  it  may  be  neceffary  to  turn  upon  them,.  In  fome  other  fituations 
too,  as  where  the  land  is  capable  of  being  cultivated  almoft  conftantly  under 
the  arable  fyftem,  inclofing,  at  leaft  with  any  kind  of  high  fences,  may  be,  in 
a great  meafure,  if  not  wholly,  unneceffary.  But,  in  general,  where  lands 
are  cultivated  under  a fyftem  of  management,  fuch  as  that  of  alternating  grafs 
or  other  kinds  of  green  crops  with  thofe  of  grain,  and  thereby  combining  im- 
provement in  the  breed  of  live-ftock  with  that  of  arable  cultivation,  the  pra6tice 
of  inclofing  muft  always  be  neceffary  and  advantageous. 

But,  notvvithftanding  the  advantages  that,  in  various  points  of  view,  thus  evi- 
dently refultfrom  theinclofingof  land,  the  praft  ice  is  far  from  having  been  fomuch 
encouraged  or  attended  to,  as  its  utility  and  importance  would  feem  to  demand. 

I ! 

Donaldfon's  Modern  Agriculture,  v.ol.  III.  p.  305. 
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This  may  have  proceeded  partly  from  the  difficulty  that  mufl:  neceOarily  attend 
the  bufinefs  in  every  cafe,  and,  efpecially  in  wafte  or  common-field  lands,  from 
the  diverfity  of  claims,  and  partly  from  the  improper  conduct  or  mifmanagenient 
of  thofe  who  have  the  direction  of  it. 

It  may,  therefore,  not  be  improper  to  take  notice  of  fome  of  the  leading 
circumftances  that  ought  to  be  regarded  in  directing  the  means  of  fuch  in- 
clofures. 

In  the  irxlofmg  of  waftes  and  commons,  much  oppofition  and  delay  often 
proceeds  from  the  caufes  juft  mentioned,  as  well  as  from  a negle£t  of,  or  inat- 
tention to,  proper  accommodation  in  the  fmall  allotments,  fuch  as  thofe  of  cot- 
tagers, and  other  labourers  who  have  claims. 

In  the  management  of  inclofures  it  is,  therefore,  neceflary  that  due 
attention  flrould  be  had  to  the  rights  and  interefts  of  cottagers,  and  the 
labouring  claftes,  who  have  fmall  claims,  as  well  as  thofe  of  the  larger  pro- 
prietors. Mr.  BelHngfley,  in  his  able  report  of  the  Agriculture  of  the  County 
of  Somerfet,  has,  indeed,  obferved,  that  whether  the  inclofing  of  commons 
be  accompliftied  “ by  the  unanimous  confent  of  the  parties  claiming  rights, 
who  delegate  power  to  commiffioners,  chofen  by  themfelves,  to  afeertain 
their  validity,  and  divide  accordingly  under  covenants  and  agreements,  properly 
drawn  and  executed  for  the  purpofe,  or  by  a£t  of  parliament  obtained  by  the 
petition  of  a certain  proportion  of  the  commoners ; it  is  manifeft;  that  the  rights 
of  the  cottager  cannot  be  invaded,  fince,  with  refpe£t  to  legal  or  equitable  con- 
ftruftion,  he  ftands  precifely  on  the  fame  ground  with  his  more  opulent  neigh- 
bours.” And  in  regard  to  his  intereft,  he  remarks,  that,  in  all  the  cafes  that 
have  fallen  under  his  obfervation,  “ inclofures  have  ameliorated  his  condition  by 
exciting  a fpirit  of  aftivity  and  induftry,  whereby  habits  of  floth  have  been  by 
degrees  overcome,  and  fupinenefs  and  inactivity  have  been  exchanged  for  vigour 
and  exertion.”  The  reduction  of  the  poor-rates  in  many  of  thofe  pariflies  where 
inclofing  has  been  praCtifed,  is,  he  thinks,  a ftrong  proof  of  the  truth  of  the 
pofition. 

In  conducting  the  bufinefs  of  an  inclofure,  it  would  feem  to  be  the  moft  pro- 
per method  for  the  commiffioners,  after  afeertaining  the  nature  and  quantity  of 
land,  and  marking  out  the  neceftary  roads,  bridges,  &c,  in  the  moft  eafy  and 
convenient  directions,  to  apportion  out  the  allotments  of  the  fmalleft  proprietors 
iirft,  without  the  leaft  diftinCtion  of  perfons,  fo  as  to  render  fuch  allotments  as 
fuitable  and  convenient  as  poffible  for  thofe  who  are  to  occupy  them;  as  it  is 
fufficiently  obvious  that  the  fmall  claimant  might  as  well  have  no  allotment  at  all, 
as  to  have  it  at  fuch  a diftance  from  his  dwelling  as  to  be  managed  with  great 
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inconvenience  and  difadvantage,  or  in  a way  that  mufl:  prevent  him  from  going  to, 
and  performing  his  daily  labour;  under  fuch  circumftances  he  would  moft  probably 
have  no  alternative  but  that  of  difpofing  of  his  little  property,  which  might  other- 
wife  be  of  great  utility  to  him,  to  his  more  opulent  neighbour.  From  fuch  fmall 
claimants  they  fliould  progreflively  advance  to  the  largeft  proprietors,  having  con- 
flantly  an  eye  to  the  accommodation  and  convenience  of  each,  but  without  per- 
mitting any  injury  to  be  done  thereby  to  another.  Th.is  is  unqueftionably  a very 
difficult,  as  well  as  troublefome  part  of  the  bufinefs ; but  by  proper  attention, 
a complete  knowledge  of  the  fubjedl,  and  proper  management,  much  may  be 
fatisfaclorily  accomplillied. 

In  cafe  of  the  town  being  fituated  near  to,  or  in  the  middle  of,  the  inclofure,  the 
allotments  of  the  different  proprietors  may  often  very  properly  be  laid  out  In  fuch 
a way  as  to  join,  or  nearly  join,  to  the  farm  houfes;  and  they  fliould  like  wife  be  as 
much  in  fquares  as  their  nature  will  admit  of;  but  where  the  cafe  is  the  contrary, 
the  allotments  at  a diftance  ought  to  be  fo  diftributed,  as  to  render  them  mofl: 
advantageous  for  occupation  as  farms,  on  which  houfes  and  proper  offices  may 
be  built,  regard  being  always  had  to  the  convenience  of  W’ater,  and  to  differ- 
ent forts  of  land,  as  W’dl  as  many  other  points  of  conftant  importance  to  the 
farmer. 

It  would  probably,  too,  be  a meafure  of  found  policy,  as  well  in  a national  as 
other  jxiints  of  view,  to  have  a provifion  in  bills  of  inclofure,  for  the  building 
of  a certain  number  of  cottages,  proportionate  to  the  extent  of  the  inclofed 
common  or  w’afle,  with  a fmall  allotment  of  land  annexed  to  each,  at  leaft  as 
1 much  as  is  fufficient  for  a garden,  which,  in  general,  need  not  exceed  a rood. 

! Thefe  cottages  fliould  be  folely  deflined  for  the  ufe  and  advantage  of  fuch  poor 
labouring  perfons  as  belong  to  the  parifli.  Such  a regulation  as  this  would  pro- 
bably be  attended  with  many  good  confequences  ; it  v/ould  render  the  bufinefs  of 
inclofing  lefs  objectionable  to  the  labouring  cottager,  promote  the  cultivation  of 
‘ land,  and  at  the  fame  time  have  a tendency  to  leffen  the  expences  of  the  poor. 

' For  it  is  a curious  and  important  fa£t,  that  in  moft  pariflies  where  no  inclofures  of 
wafte  lands  have  been  made,  the  rates  for  the  fupport  of  the  poor  have  been 
I increafed  to  an  aftonifliiiig  degree^.  In  fome  inftances,  even  in  a treble  and 
I quadruple  proportion. 

It  is  well  obferved  by  a noble  writer,  who  we  have  had  occafion  to  quote 
I before t,  that  “ upon  an  inclofure,  if  the  owners  choofe  it,  the  labourers  who 

I * iBillingfley’s  View  of  the  .Agriculture  of  the  County  of  Someifet. 

t of  AVinchclfea  in  Communications  to  the  Board  of  Agriculture,  vol.  1. 
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keep  cows  may  be  placed  in  a much  better  fituation  than  they  were,  inafmuch 
as  inclofed  land  is  more  valuable  to  occupiers  of  every  defcription,  than  com- 
mons and  open  fields.  Garden  ground  may  alfo  be  allotted  to  them,  as  well  as 
others,  which  cannot  be  done  while  the  land  remains  uninclofed.”  He  is  per 
fuaded  that  “ where  thefe  things  are  attended  to,  very  few  objeftions  to  an 
inclofure  will  arife  on  the  part  of  the  labourers,  and  that  the  land  owners  will 
have  the  fatisfaflion  of  benefiting  the  poor,  and  at  the  fame  time  of  making 
their  own  property  more  valuable,  by  adopting  what,  in  all  probability,  will 
be  the  means  of  keeping  down  the  poor-rates.” 

Wherever  the  fyfiem  of  inclofing  is  adopted,  much  care  and  circumfpeflion  is 
neceflary,  in  order  to  guard  againfl:  expence,  in  the  appointment  ofperfons  for  the 
conducting  and  managing  of  the  bufinefs.  None  but  fuch  as  are  known  to  be  fully 
capable  fliould  be  fixed  upon,  either  as  folicitors  for  promoting  and  procuring  the 
aft  ofparliamentjWhen  neceflary,  or  commiflioners  for tranfafting  and  arranging  the 
bufinefs  of  the  inclofure.  After  fuch  aft  has  been  obtained,  it  is  a matter  of  great 
confequence  in  appointing  the  latter,  to  have  them  from  the  vicinity  of  the  inclo- 
fure,  that  they  may  be  acquainted  not  only  with  the  different  local  circumfhances 
and  peculiarities  of  the  place,  but  the  nature  of  the  foils,  and  the  beft  means  of 
their  being  improved.  Some  of  them  too  fliould  always  be  perfons  who  have  a 
perfect  knowledge  of  the  forms  and  modes  of  conducting  the  bufinefs,  and  a 
practical  acquaintance  with  accounts,  and  the  prices  of  making  all  forts  of  fences, 
gates,  roads,  bridges,  drains,  &c.  as  well  as  fufficient  information  both  of  the 
theory  and  praftice  of  agriculture  itfelf ; much  of  thefe  various  forts  of  know^ 
ledge  being  conffantly  required  in  the  conducting  of  an  inclofure. 

Where  perfons  are  thus  qualified,  and  without  it  errors  and  miftakes  muff  be 
continually  committed,  two,  or  at  moff  three  commiflTioners,  will  generally  be 
fully  adequate  to  the  execution  of  the  bufinefs,  even  in  the  moff  extenfive 
inclofures.  And  in  many  cafes  where  the  wafte  land  to  be  inclofed  is  fmall  in 
quantity,  one  intelligent  commilfioner  may  be  fufficient  for  the  purpofe. 

Where  country  folicitors  are  employed,  they  may  aft  as  clerks  to  the  commif- 
iioners,  by  which  a confiderable  faving  of  expence  may  often  be  made;  or  this  may, 
in  moff  cafes,  be  accompliflied  by  the  commiflioners  entering  their  own  minutes 
and  orders,  which,  in  general,  is  attended  with  but  little  trouble.  The  office  of 
furveyor,  as  being,  in  general,  expenfive, fliould  be  cautioufly  difpofed  of.  The  beft 
mode  is  probably  that  of  fixing  an  adequate  fum  for  the  tranfaftion  of  the  whole 
of  the  bufinefs  that  may  be  requifite,  after  the  aft  has  been  procured  j care  being 
taken  that  the  perfon  who  engages  be  duly  qualified,  and  of  effabliflied  cha- 
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raOer,  for  the  office.  Such  a plan  would  not  only  favc  much  trouble,  but,  in 
different  inftances,  confiderable  expence  to  the  proprietors. 

Another  circumllance  which  ought  to  be  particularly  regarded  in  the 
inclofing  of  commons,  is  that  of  no  greater  delay  being  permitted  in  giving 
the  different  proprietors  poffeffion  of  their  allotments,  than  is  abfolutely  requi- 
lite.  If  thefe  feveral  points  were  fufficiently  attended  to,  there  would  probably 
be  very  little  reafonable  objcftion  made  to  the  fyftem  of  inclofing  j as  thofe 
which  have  been  advanced,  on  the  grounds  of  injuries  done  to  the  breeding  of 
cattle,  the  expences  of  farming  buildings,  the  deterioration  of  the  quality  of 
wool,  or  the  diminution  of  its  produce,  by  a reduclion  in  the  number  of  flieep, 
and  the  leffening  of  the  rental  value  of  fuch  eftates  as  are  in  the  neighbourhood 
of  inclofed  commons,  are,  when  fully  examined,  too  feeble  and  unfatisfa£tory 
to  deferve  much  regard*. 

It  is  forcibly  obferved  by  the  able  writer  of  one  of  the  county  reports  on  agri- 
culture, that,  “ when  the  inclofing  fyftem  is  appreciated,  by  its  obvious  tendency 
to  increafe  the  produce  of  land,  and  the  demand  for  labour,  to  augment  the  rate 
of  w'ages  to  the  hufbandman,  and  to  leffen  the  amount  of  the  poor-rate ; it  is  a 
fubje£t  of  regret  and  aftonifhment,  that  fo  few  means  have  been  devifed  by  the 
legiflature,  either  to  facilitate  or  extend  its  progrefs.  How  much  is  to  be  done 
this  w'ay,”  fajs  he,  “ a general  inclofure  a61,  unfettered  by  tedious  and  expenfive 
formalities,  would  fpeedily  manifeft.  From  the  very  great  number  of  private  a61s 
which  have  paffed  within  the  laft  twenty  years,  fuch  general  principles  might,” 
he  fuppofes,  “ be  felefted  for  its  bafis,  as  to  implicate  almoft  every  poflible  variety 
of  claim,  intereft,  and  property.  An  a6l  thus  conftituted,”  he  thinks,  “might, 
without  hazard  or  injury,  be  entrufted  to  a given  number  of  juftices  at  the  quar- 
ter feffions,  to  difpenfe  its  powers,  and  control  its  execution  ; and  fuch  juftices,” 
he  conceives,  “ perfeftly  competent  to  determine  on  the  propriety  or  impropriety 
of  any  propofed  inclofure.  Thus,”  continues  he,  “ a total  extinftion  of  parlia- 
mentary expence  would  encourage  inclofing  on  the  fmalleft  fcale;  and,  with  ad- 
vantages not  to  be  defpifed,  would  accommodate  the  raoft  extenfivef.” 

That  fuch  a meafure  is  calculated  to  promote  the  advantage  of  individuals, 
as  well  as  that  of  the  nation,  cannot  be  much  doubted  by  thofe  who  have  at  all 
confidered  the  nature  of  the  fubje£I.  We  therefore  hope  that  a general  a61:  of 
inclofure  may,  at  no  very  diftant  period,  be  obtained,  notwdthftanding  the  inju- 

* See  the  obfervations  of  Mr.  Eellingfley  on  thofe  points  in  his  Report,  p.  5J. 

•}■  Billingflcy's  View  of  the  Agriculture  of  the  County  of  Sonaerfet, 
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dicious,  illiberal,  and  very  inconfiderate  oppofition  it  lias  hitherto  experienced, 
bv  which  thofe  numerous  commons  and  wafte  lands,  that  have  fo  long  remained 
in  a barren  and  unproduftive  ftate,  to  the  difgrace  of  the  country,  and  the 
reproach  of  agriculture,  may  be  put  under  a fyftem  of  cultivation  and  improve- 
ment. 

The  benefits  which  would  be  derived  from  the  general  inclofure  of  commons 
would  no  doubt  be  various.  In  addition  to  the  increafe  in  the  value  of  fuch  lands 
to  the  owners,  which,  as  has  been  obferved,  would  be  confiderable  in  many 
places,  efpecially  near  large  towns  * j in  regard  to  the  public,  it  would  be  of 
ftill  more  extenfive  utility.  It  would,  likewife,  be  the  means  of  raifing  and 
fupporting  a more  numerous,  as  well  as  a much  better  breed  of  neat 
cattle  and  flieep,  and  of  preventing  the  latter  'from  being  attacked  and  de- 


The  Increafe  in  the  value  of  wafte  land,  which  may  be  efFefted  by  this  means,  and  that  of  proper 
drainage,  is  fully  (hewn  In  the  following  ufeful  Table,  drawn  up  by  Mr.  Parkinfon  of  Afgerby,  fteward 
to  Sir  Jofeph  Banks,  and  inferted  by  Mr.  Young  in  his  View  of  the  Agriculture  of  the  County  of 
Lincoln. 


Statement  of  Improvements. 


Parifhes. 

Improved  value. 

Old  value. 

Improvement. 

Expenditure. 

• 

A. 

r. 

£■ 

s. 

d. 

£■ 

i. 

d. 

£■ 

s. 

d. 

£■ 

d. 

Doniiington 

- 

1728 

0 

V 

631 

5 

0 

380 

0 

0 

301 

5 

C 

1100 

0 

0 

Swaby 

- 

1555 

1 

24 

738 

5 

0 

310 

14 

0 

427 

11 

6 

BL-lleaii 

- 

649 

1 

14 

323 

8 

0 

274 

0 

0 

49 

8 

0 

N.  Rauceby 

- 

31G8 

0 

23 

1129 

16 

0 

352 

0 

0 

777 

16 

0 

\ 

0 

0 

S.  Ditto 

- 

2461 

0 

20 

1010 

IS 

7 

347 

0 

0 

663 

18 

7 

Normanby 

- 

1718 

3 

20 

1021 

13 

3 

480 

0 

0 

541 

18 

3 

1820 

0 

0 

Huttoft 

- 

3352 

0 

16 

2356 

2 

0 

1800 

0 

0 

556 

2 

0 

2300 

0 

0 

Hcmfwell 

- 

2581 

2 

20 

1472 

2 

6 

630 

3 

0 

841 

19 

6 

1874 

e 

0 

Legburn 

- 

2335 

2 

3 

973 

14 

7 

655 

0 

0 

318 

14 

7 

1663 

0 

0 

Canwirk 

- 

2059 

3 

33 

1437 

5 

0 

672 

12 

( 

764 

13 

0 

1722 

0 

0 

Skindleby 

- 

1028 

1 

25 

571 

3 

1 

235 

0 

0 

286 

3 

1 

800 

0 

0 

VV.  Enderby 

- 

798 

0 

0 

526 

4 

8 

340 

0 

V 

186 

4 

8 

848 

10 

7 

Anwick  fields, 

&c. 

954 

0 

0 

708 

19 

0 

335 

3 

0 

323 

16 

0 

1510 

0 

0 

Greetham 

- 

1275 

0 

29 

763 

2 

C 

400 

0 

0 

363 

2 

t 

1348 

0 

0 

Hagg 

- 

2383 

2 

13 

1306 

17 

0 

1560 

0 

0 

246 

17 

0 

2100 

0 

0 

Kirton 

- 

4583 

0 

0 

3864 

3 

7 

1163 

0 

0 

2696 

3 

7 

5267 

16 

9 

Nettleton 

- 

3549 

2 

32 

1523 

17 

0 

460 

0 

0 

1063 

17 

0 

2425 

0 

0 

Olbornby 

- 

1475 

2 

0 

1323 

7 

0 

662 

0 

0 

651 

7 

0 

2032 

12 

1 

Scarthe 

- 

1186 

2 

0 

876 

15 

0 

452 

0 

0 

424 

15 

0 

1447 

1 

6 

Quarrington 

- 

1500 

0 

0 

1268 

8 

0 

627 

0 

0 

641 

8 

0 

Q 

Q 

Sleaford  and  Holdingham 

2321 

1 

20 

2191 

2 

0 

918 

0 

0 

1273 

2 

0 

Dunrten  heath  and  fields 

1957 

0 

20 

1057 

1 

3 

641 

0 

0 

396 

1 

3 

1300 

0 

0 

Taticrlhall  inclofure 

4003 

2 

18 

2168 

1 

11 

1706 

11 

8 

461 

10 

3 

626 

0 

0 

Ditto  embankment 

892 

0 

26 

838 

13 

9 

387 

19 

9 

450 

14 

0 

3630 

0 

0 

Anwick  Fen 

- 

1097 

0 

0 

703 

16 

0 

54 

17 

0 

648 

19 

0 

4070 

0 

0 

The  nine  embanked't 

fens  from  Tatterlhall  V 

19,418 

1 

34 

15,534 

8 

8 

1941 

16 

0 

13,592 

12 

0 

77,672 

0 

0 

- 1 , ■ «— 

to  Lincoln 

Intereft  at  5 

Net  gain  to  the 

Holland  Fen  1 1 towns 

22,000 

0 

0 

25,300 

0 

0 

3600 

0 

0 

21,700 

0 

0 

50,600 

0 

0 

per  cent. 

Owners. 

Total 

- 

92,033 

2 

30 

72,150 

15 

11 

21,490 

16 

5 

50,659 

19 

6 

175,191 

13 

11 

8754  11  7 

41,905  8 11 
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ftroyed  by  diforders,  fuch  as  the  rot,  &c.  In' confequence  of  fuch  a fyftem, 
the  markets  would  not  only  be  better  fupplied  with  fat  cattle  and  flieep, 
but  with  different  forts  of  grain  and  vegetables.  Befides,  the  neceffity  of 
making  furrows,  drains,  ditches,  and  other  paffages  for  conveying  away  and 
removing  the  fuperabundant  furface  water,  in  fuch  cafes,  would  have  a great 
cffeft  in  rendering  low  fwampy  fituations  more  healthy  and  comfortable  for  their 
inhabitants.  Much  immediate  as  well  as  permanent  employment  would,  like- 
wife,  be  created  for  the  labourer  in  hufbandry,  and  the  rural  artificer;  while  beg- 
gary and  robbery,  if  not  wholly  prevented,  would  probably  be  rendered  much 
Icfs  frequent. 

On  population  too  there  can  be  little  'doubt  but  that  it  would  have  a good 
effeft,  from  the  great  increafe  of  corn  and  vegetables  of  different  kinds,  as  well  as 
of  cattle;  and,  as  has  been  juft  obferved,  the  augmented  demand  for  labourers 
and  artificers  of  various  defcriptions  which  It  muft  produce.  The  faffs  which 
we  poffefs  on  the  fubjeft  are,  however,  yet  probably  too  few  to  draw  any 
certain  conclufions  from  *. 

Therefore,  in  whatever  point  of  view  the  bufinefs  of  inclofing  common  or 
wafte  land  may  be  contemplated,  it  promifes  advantages  of  the  moft  important 
kinds.  The  humble  cottager,  the  rich  proprietor,  and  the  nation  at  large,  mull 
be  equally  benefited  by  the  falutary  influence  of  fuch  a fyftem,  whenever  it  is 
allowed  to  take  place. 


FENCES. 

I 

In  the  inclofing  or  dividing  of  lands,  by  means  of  fences,  regard  is  neceffary 
to  be  had  to  a variety  of  circumftances,  fuch  as  the  fize  of  the  farms,  and  the 
nature  of  them,  as  well  as  the  ufes  to  which  they  are  to  be  converted  ; the 
climate,  the  elevation,  fituation,  and  nature  of  the  foils ; the  particular  objefls 
that  are  in  view,  or  to  be  expeffed  from  them;  and  the  materials  of  which  they 
are  to  be  formed.  It  is  fufficiently  evident  that  fuch  inclofures  as  are  chiefly 
intended  for  the  produtHon  ot  grafs,  ought  to  be  fmaller  than  thofe  in  which, 
grain  is  moftly  to  be  cultivated  and  grown.  On  the  lighter  forts  of  fandy  or 
gravelly  foils,  too,  the  divifions  fliould  be  fmall  in  proportion  to  their  dry- 
nefs,  and  the  particular  kinds  of  crops  which  can  be  raifed  and  cultivated 
moft  commonly,  and  to  the  greateft  advantage,  upon  them.  And  the  in- 


* Middleton’s  View  of  the  Agriculture  of  Middlefex,  p.  no. 
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dofures  on  fiieep  clowns,  and  other  lands  where  there  is  confiderable  eleva-- 
tion,  iliould,  probably,  have  a redudion  of  their  extent  proporiioued  to  their 
height,  and  the  drynefs  of  the  grounds;  the  thicknefs  of  the  hedges  being,  like'- 
wife,  regulated  by  the  fame  cl rciun fiances.  We  are,  however,  affured,  on  thc- 
auihority  of  an  able  agricultor,  that  in  forty  years’  experience  he  has  always 
found  that  the  grafs  would  begin  to  burn,  and  the  grain  to  fiiffer,  firft,  in  a dry 
fummer,  in  fmall  inclo fares,  and  particularly  near  the  hedges.  Where  the 
divifions  are  large,  and  the  foil  moift,  great  care  muft  be  taken  in  making, 
proper  drains  to  fupply  the  want  of  ditches,  which  anfwer  the  fame  purpofe 
when  properly  formed.  The  frequency  of  full-grown  hedges,  high  ditch-banks, 
and  trees,  on  the  firft  fort  of  ground,  has  confiderable  efFe£l  in  preventing  fuch 
lands  from  becoming  too  dry,  for  the  fuccefsful  growth  of  different  crops.  It  is 
liated  by  a judicious  writer*,  that  “equal  care  flrould  be  taken  to  guard  againfi:  the 
extremes  of  too  much  expofure,  and  that  of  creating  a thick  damp  atmofphere, 
as  the  health,  thrift,  and  beauty,  of  animals  are  greatly  prom.oted  by  proper 
Ihelter,  and  a due  circulation  of  air.  For  inftance,*’  continues  he,  “a  low,  flat,.. 
and  naturally  damp  fituation,  divided  into  fmall  inclofures  by  high  hedges  and. 
broad  fiiaws,  efpecially  if  they  abound  with  trees,  is  totally  unfit  for  the  pro- 
dudlion  of  corn  crops,  and  ftill  more  if  it  be  expofed  to  a northern  afpedf,. 
and  inclofed  with  wood.  In  that  cafe  the  fun- is  too  much  excluded,  and  the 
damp  cannot  be  fufficiently  drained  and  evaporated  to  prevent,  the  redundancy, 
of  moifture  from  chilling  the  better  plants,  leaving  an  herbage  that  will  be  of  no- 
value  to  a farmer.  On  the  contrary,  if  it  be  free  from  adjoining  woods,  be 
drained,  and  the  ditches  kept  well  cleanfed,  it  would  make  good  permanent 
pafture  or  meadow.  If,  in  addition  to  thefe,  the  hedges  fhould  be  kept  clofely 
cut  or  cliptf,  the  fields  large,  the  trees  J trimmed  to  the  height  of  twelve  or 
fifteen  feet,  and  every  poffible  method  taken  to  promote  the  free  admiffion  of 
the  fun’s  rays,  with  a perfect  drainage  and  evaporation,  it  would  be  fit  for-many  of 
the  purpofes  of  aration.” 

But  though  the  flagnation  of  the  air  in  confined  fituations,  may  have  an  in- 
jurious effecf  on  vegetable,  as  well  as  animal  life,  by  preventing  the  proper  degree 

* Aliddleton  in  his  View  of  the  Agriculture  of  Middlefex. 

f Where  hedges  are  dipt,  they  ihould  be  left  wide  at  the  bottom,  and  taperecj  up  to  a ridge  at  the. 
top ; for  where  they  are  left  broad  at  top,  as  is  often  the  cafe,  they  are  apt  to  fmather  the  young  (hoots 
below,  and  the,  bottom  foon  grows  thin. 

4 There  fliotild  probably  be  very  few  trees  in  hedge-rows. 
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ef  evaporation  from  taking  place  ; it  is  not  lefs  injurious  to  the  feeding  of 
animals  than  the  growth  of  vegetables,  when  it  circulates  too  much  or  too 
ra))idly  ever  a diT^ritt,  efpecially  where  the  elevation  is  conliderabie,  as  in 
mountainous  and  hilly  fituations  ; for,  in  fuch  cafes,  the  warmth  of  the  animals  is 
too  fuddenly  carried  off  by  the  too  frequently  renew^ed  application  of  cold  air,  and 
the  growth  of  the  vegetable  thereby  much  checked  and  retarded.  In  fuch 
fituations,  therefore,  particular  attention  ought  to  be  paid  in  planting  the  hedges 
fo  as  beft  to  break  off  the  wdnds  they  would  be  the  moft  expofed  to.  “ It  is 
as  well,”  fays  the  writer  vve  have  jufi:  quoted,  “ for  the  purpofe  of  flielter,  fliade, 
and  equable  warmth,  as  of  occafional  frefli  fupplies  of  grafs,  that  the  Leicefter- 
fliire  graziers  have  founded  their  opinion  of  fifty  acres  in  five  inclofures,  being 
equal  to  fixty  in  one.” 

It  would  feem,  therefore,  that  whether  land  that  is  to  be  inclofed  be  intended 
for  the  purpofes  of  pafturing,  or  the  produftion  of  grain,  root,  and  fuch-like  crops  ; 
it  w’ill  be  the  moft  advantageous  to  avoid  the  extremes  of  very  large  or  very 
fmall  inclofures,  but  that  in  the  latter  cafes  they  may  be  left  more  large  and  open 
than  in  the  former.  From  feven  or  eight  to  fifteen  or  even  twenty  acres,  according 
to  the  extenfivenefs  of  the  farm,  for  fuch  forts  of  land  as  are  chiefly  to  be  employed 
in  the  way  o| grazing,  may,  in  general,  be  the  moft  proper;  and  from  eight  or 
ten  to  thirty,  in  proportion  to  the  magnitude  of  the  farm,  in  common,  may  be 
the  moft  fuitable  for  thofe  of  the  arable  kind.  But  whatever  be  the  dimenfions 
adopted  for  the  inclofures,  great  attention  fliould  conftantly  be  had  to  the  conve- 
nience of  watery-  the  pofition  of  the  ground,  the  purpofes  of  drainage,  and  the 
bringing  together  as  much  as  is  eafily  prafticable  lands  of  a fimilar  quality,  or 
fuch  as  can  be  cultivated  and  fown  under  the  fame  circumftances,  though  it 
may  tend  to  render  them  unequal  in  regard  to  fize,  and  irregular  in  form 
• Where,  indeed,  there  are  no  circumftances  arifing  from  the  nature  of  the  fitua- 
tion,  that  prevents  their  being  formed  in  a regular  manner,  the  fize  of  the  farms 
and  the  courfe  of  the  crops  that  can  be  moft  beneficially  cultivated  on  them 
lliould  be  principally  regarded  ; as  by  their  being  thus  made  to  fuit  the  nature  and 
extent  of  the  farms,  conveniences  may  be  gained  in  the  bufinefs  of  cultivating 
them,  as  well  as  in  taking  off  their  products,  that  no  other  mode  of  divifion 
could  probably  afford  f. 

It  may  on  the  whole  probably  be  concluded,  that  the  more  equable,  in  refpeft^ 


* yVnderfon’s  Eflay.s,  vol.  I,  p.  i^8. 
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Inclojlng  of  Land. — Fences, 

to  temperature,  fucli  fields  as  are  intended  for  paftures  can  be  made  by  means  of 
judicious  fencing,  provided  they  be  properly  drained,  and  a due  circulation  of  air 
preferved,  the  better  they  will  fatten  the  animals  that  are*kept  in  them  ; but 
that  in  grounds  where  grain  and  root  crops  are  to  be  cultivated,  except  in  ele- 
vated, hilly,  and  very  expofed  fituations,  the  fize  of  the  inclofures  fliould  be  larger, 
and  the  fences  lefs  calculated  for  the  purpofes  of  fhelter,  as  the  free  and  equable 
admiffion  of  air  has  great  power  in  rendering  the  growth  of  fuch  kinds  of  crops 
healthy  and  vigorous,  as  well  as  in  preventing  them  from  being  injured  by  a 
variety  of  caufes  to  which,  under  other  circumfiances,  they  muft  be  expofed  : be- 
fides  the  health  of  mankind,  as  has  been  already  obferved,  would,  in  many  cafes, 
be  confiderably  benefited  by  the  adoption  of  fuch  a fyftem  of  inclofure. 

Fences  are  of  different  kinds,  and  conftituted  of  different  materials,  accord- 
ing to  the  fituations,  and  the  particular  circumftances  under  which  they  are 
made;  but,  in  general,  fo  far  as  the  farm  is  concerned,  they  may  be  confidered 
either  as  walls  and  pailings,  or  hedges  and  ditches. 

It  mufl  be  obvious,  from  the  nature  of  thefe  different  fences,  that  one  kind  of 
them,  from  its  being  formed  of  fome  fort  or  other  of  dead  material,  muff,  in 
every  inflance,  from  the  very  period  of  its  being  completed,  be  conflantly  getting 
•worfe,  or  proceeding  to  a ffate  of  decay ; while  the  other,  as  being  compofed 
of  various  forts  of  living  plants,  where  properly  managed  and  attended  to,  muft 
be  advancing  to  a ffate  of  greater  improvement  and  advantage.  This  difference 
fully  fhews  the  advantage  of  having  recourfe  to  one  fort  of  material  in  preference 
to  the  other,  wherever  there  is  a poffibility  of  doing  it ; but  in  fome  diftri£fs,  and 
many  expofed  fituations,  it  is  frequently  a matter  of  great  difficulty  and  expence 
to  procure  fuch  forts  of  materials  as  would  be  the  mofl  beneficial  for  the  purpofe; 
in  fuch  cafes,  that  fort  muft  of  courfe  be  employed  which  is  the  moft  ready  and 
convenient.  The  dead  kind  of  fences,  whether  they  be  formed  of  ftones,  wood, 
or  earth,  can  feldom,  from  the  expence,  be  made  by  the  farmer  of  fuch  heights  or 
in  fuch  ways  as  to  be  of  much  utility  in  affording  fhelter ; they  will  therefore  be 
the  moft  proper  for  inclofing  with,  where  that  forms  no  part  of  the  intention  of 
the  farmer  or  proprietor  who  is  making  the  inclofure.  Where  this  fort  of  mate- 
rial is  employed  as  a fence  on  elevated  or  hilly  and  expofed  fituations,  it  fhould 
be  conftruded  in  a more  firm  manner,  and  be  made  to  Hand  higher,  than  when 
ufed  in  lower  and  more  fheltered  fituations. 
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Wall  and  Fjarth  Fences. 

\_Toface  Page  no.] 

Ftg.  I.  Reprefents  common  ftone  walls  coped  with  difFerent  forts  of  materials.  At  a the 
toping  is  formed  with  brick,  and  at  b with  fod  or  turf. 

Fig.  1.  Exhibits  the  front  of  a brick  w'all,  and  alfo  a wall  formed  wholly  of  turf:  a the  brick 
veall ; b the  turf  wall. 

I 3-  JDifplays  walls  conftrufled  of  different  forts  of  fubllances  in  combination  : a is  a. 

lurf  and  ftone  w-all ; b a mud  and  ftraw  wall. 

i Fig.  4.  Comprehends  a frame  for  conftrufllng  mud  walls  with  a dyke  wall:  a the  mud  wall 
frame,  b a gallaway  dyke  or  wall. 

Fig.  5.  Shows  a fimple  dyke  or  ditch  fence ; the  quicks  are  put  in  behind  the  earth  thrown 
up,  and  protefled  by  a dead  hedge  behind  them. 

Fig.  6.  Shows  the  double  ditch,  the  earth  taken  out  being  formed  into  a bank  in  the  middle. 
Quicks  may  be  planted  on  one  or  both  the  Tides  of  the  banks  according  to  circumftances,  and 
protefled  by  hedges  when  neceffary. 

Fig.  7.  Is  a funk  fence  faced  with  ftone.  When  faced  with  turf  this  fort  of  fence  fiiould 
have  a flanting  form. 

' Figs.  8.  9.  10.  and  ii.  Reprefent  the  manner  of  forming  earthen  fences,  fo  as  to  prevent 
their  crumbling  down  and  being  deftroyed.  It  Is  recommended  by  Dr.  Anderfon.  Fig.  8.  is 
la  perpendicular  fefllon  of  it.  Fig.  9.  Is  a fide  view,  and  Fig.  10.  a perpendicular  view  of 
each  row  of  turfs  as  it  lies  in  the  fence.  The  mode  of  conftrufUon  is  thus  : a long  rut  x x x 
fig.  10.  Is  made  with  the  fpade  along  each  fide,  with  the  back  to  where  the  fence  is  to  be,  fo  as 
to  form  the  cut  of  the  turf  flanting  outward,  as  at  fig.  8.  and  ii. : another  rut  az  fig.  10.  Is 
then  made  parallel  to  the  former,  at  the  diftance  of  the  length  of  the  turf  a from  it,  with  the 
face  to  the  fence,  fo  as  to  flope  inw-ard  as  at  R,  fig.  11.  In  order  that  the  firft  row  of  turf  may 
be  raifed  w'lth  facility:  it  is  then  cut  into  Tods  of  proper  breadth,  as  at  dotted  lines  a fig.  10. 
which  being  raifed  by  the  fpade  are  laid  Into  the  fence  with  the  grafl'y  fide  undermoft,  as  at 
a figs.  8.  9.  and  10.  : the  other  fide  being  finiflied  in  the  fame  way,  the  upper  furface  of  the 
whole  courfe  Is  pared  fmooth,  and  clapped  down  with  the  back  of  the  fpade  for  the  reception 
of  the  next  courfe:  another  row  of  turf  bz  fig.  10.  is  then  marked  off  to  the  diftance  of  the 
breadth  of  that  at  b figs.  8.  and  10.  from  the  former,  with  the  face  towards  the  fence;  and  the 
through  band  turf  B on  the  oppofite  fide  being  firft  lightly  laid,  this  is  put  acrofs  the  ends 
of  them  lengthways,  fo  as  to  form  a fide  band  figs.  9.  and  10.;  another  rut  cz  Is  then  formed 
at  the  diftance  of  the  length  of  the  turf  e from  the  former ; but  before  It  Is  raifed  it  Is  neceflary 
to  draw  a rut  in  the  line  bz,  with  the  back  towards  the  fence,  which  gives  It  the  form  B.AC, 
fig.  II.  leaving  a fmall  triangular  piece  at  S;  fo  that  when  put  up  In  the  fence  it  has  the 
pofition  (hown  at  BAG,  and  thus  permits  the  oppofite  fide  band  O to  join  intimately  with  it, 
which  would  otherwlfe  have  projefled  outw'anl  above  as  to  D,  fo  that  the  turf  O could  not 
have  joined  it  clofely,  but  have  left  a triangular  opening  in  the  middle,  and  thus  rendered  the 


Plate  XXIX  continued. 


fence  lefs  compa£t  and  folld.  The  work  is  to  proceed  in  this  manner,  always  rutting  the 
through  band  rows  of  turf  in  both  ends,  but  the  fide  bands  only  on  on?  fide,  beginning  every 
courfe  with  thofe  that  crofs  the  fence.  The  top  cefurfe  ftiould  be  cut  a little  longer  than  thofe 
below  it,  and  placed  With  the  grafly  fide  uppermoft,  fo  as  to  projeft  a little,  as  atL/  fig.  8, 
or,  what  is  perhaps  better,  fet  on  the  edge,  as  in  fig.  1 1.  ; as  by  this  means  the  water  is  not 
only  better  thrown  ofF,  but  the  fence  rendered  more  fecure  from  cattle  and  the  efFe£ls  of  wind, 
^.t  the  foot  of  the  fence  a ditch,  as  XX  fig.  8.  fhould  be  dug  on  each  fide,  a foot  and  a half  or 
two  feet  deep,  a ledgelet  being  left  a few  inches  in  breadth,  to  guard  againft  the  effefts  of 
crumbling,  keep  the  foundation  dry,  and  prevent  the  intrufion  of  cattle. 
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Paling  Fences, 
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Fig.  I.  Reprefents  two  different  forts  of  paling  fences : a,  a coarfe  nailed,  undrefled,  fawn 
palling;  l>,  a jointed,  horizontal,  drefled  paling  fence. 

Fig.  2.  Reprefents  two  other  forts  of  paling  fences ; an  upright  light  lath  paling,  fupported 
by  refts  as  neceflary  ; b,  a fir  paling  of  the  hoiizontal  kind,  made  from  the  thinnings  of  trees 
of  tliat  kind,  the  lateral  branches  being  trimmed  off  two  Inches  from  the  ftems. 

Fig.  3.  Shows  two  palings  of  another  kind  : <r,  an  upright  fir  paling  with  the  branches  left 
as  in  bf  fig.  i.  an  open  nailed  paling  fence  warped  with  thorns. 

Fig.  4.  Contains  two  other  forts  of  fences : a,  an  ozler  or  willow  fence  wattled  together  in 
three  different  parts;  b,  a paling  fence  from  growing  trees. 

Fig.  5.  Exhibits  two  forts  of  clofe  paling  : a,  upright  or  park-paling;  l>,  a lath  horizontal 
paling.  Thefe  are  very  ufeful  kinds  of  fences  where  clofenefs  Is  required. 

Fig.  6.  Is  a moveable  or  hurdle-fence. 

Fig.  7.  A lamb-hurdle  ufed  in  Lincolnfhire,  for  preventing  the  lambs  falling  into  the 
ditches  of  the  paftures  in  flormy  feafons.  The  fpaces  between  the  rails  are  clofed  by  tarpaulin. 
Mr.  Young  fuggefts  that  flit  deals  may  anfwer,  being  held  in  their  places  by  the  braces  aa^ 
one  of  which  being  moveable,  the  other  fixed  with  nuts  on  the  rivets,  fo  as  to  admit  the  board 
to  take  out  occafionally. 

Fig.  8.  The  common  hurdle. 
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PLATE  XXXI. 

Hedge  Fences, 

[To  face  Page  iio.J 

Fig.  I.  Reprefents  a white- thorn  hedge,  with  the  leaves  upon  It,  fo  cut  and  trained  as  to 
leave  It  in  the  ridge  form,  or  broad  at  bottom  and  narrow  at  the  top. 

Fig.  2.  Is  the  reprefcntation  of  a hedze  in  the  face  of  a bank,  as  delcrlbed  by  Mr.  Somerville, 
Fig.  3 Exhibits  a hedge  at  the  bottom  of  the  bank. 

Fig.  4 Is  a reprefcntation  of  the  Devonlhire  fence. 

F g.  5-  Reprefents  a hedge-fence  placed  on  the  top  of  the  bank. 

Fig.  6.  Shows  another  mode  of  planting  a hedge  upon  the  top  of  the  bank,  with  the  manage- 
ment of  the  young  plants  by  a protedlion  of  willow-hedge,  raifed  by  fetting  the  flakes. 

Fig.  7.  A hedge  with  a wall. 

Fig.  8.  Shows  a hedge  on  the  wall. 
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Hedge  Fences, 

[To  face  Page  i lo.] 

Ftg.  I.  Is  a hedge  In  the  middle  of  the  wall.  » 

Fig.  2.  A view  of  a hedge  and  ditch  with  a row  of  trees  on  the  top. 

Fig.  3.  A furze  or  whin  hedge  on  the  bank  faced  with  ftones. 

Fig.  4.  A furze  hedge  placed  merely  on  the  top  of  the  bank. 

Fig.  5.  Shows  an  dd  hedge  cut  over,  and  the  young  growth  of  the  firfl:  year  upon  It. 

Fig.  6.  Is  an  old  hedge  cut  over,  fome  of  the  old  Items  left  uncut  and  warped  in  to  fill  up 
the  vacancies. 

Fig.  7.  Reprefents  the  common  quick-hedge,  with  the  Items  nicked  and  bent  down  a little, 
being  then  bound  at  top  with  willows  or  hazels. 

Fig.  8.  Exhibits  the  method  of  mending  a gap,  where  the  old  hedge  is  cut  down,  by  laying 
one  of  the  old  Items,  and  confining  it  by  hooks,  then  covering  it  with  earth,  fo  as  that  it  may 
fend  up  numerous  Ihoots  to  fill  up  the  vacancy. 
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Hedge  Fences. 

[To  face  Page  no.] 

Fig.  I.  Reprefents  a liedge  repaired  In  the  manner  as  at  fig.  8.  Plate  XXXII,  and  pro*, 
tedled  by  a ftrong  paling  in  the  opening. 

Fig.  2.  Exhibits  an  old  thorn-hedge  cut  down,  and  an  opening  repaired  by  planting  young 
beech  trees,  protefting  them  as  in  fig.  6. 

Fig.  3.  Is  a hedge  and  paling. 

Fig.  4.  Is  a hedge  with  a dead  hedge  on  the  top  of  the  bank  for  protefting  the  young  plants. 
Fig.  5.  A hedge  with  ditch  having  a coarfe  wall  on  the  bank  to  protect  the  plants.  > 

Fig.  6,  Reprefents  a common  dSad  hedge. 

. Fig.  7.  Shows  a dead  hedge  bound  together  at  the  top  by  edders. 

Fig.  8.  Reprefents  the  form  of  dead  hedge  ufually  termed  fake  and  hand-^  and  foraetimes 
fttkt  and  rife.  In  it  the  dead  materials  are  wattled  in  between  ftrong  ftakes. 
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1FALLS. 

w HERE  ftones  are  abundant,  and  other  forts  of  materials  fcarce,  the  outfide, 
as  well  as  the  other  fences,  are  frequently  made  with  that  fort  of  material.  In  the 
conftruftion  of  walls,  d-ifferent  methods  are  purfued  in  different  diftrids  ; they 
are  fometimes  made  (imply  of  (tones,  fometimes  with  (tones  and  lime  or  mortar, 
but  perhaps  more  frequently  by  interpofing  between  the  (tones  fome  earthy 
fubflance,  fuch  as  clay,  mud,  turf,  or  any  (imilar  matter,  and  afterwards  da(h- 
ing  or  pointing  them  with  mortar  or  not,  according  to  the  particular  clrcum- 
ftances  of  the  walls.  The  fird  fort  are  denominated  dry  (tone  walls ; the  fecond 
(tone  and  lime  walls  j and  the  lad  earth  and  done  walls*.  It  mud  be  obvious 
that  where  any  fort  of  earthy  material  is  employed  in  the  forming  of  thefe  kinds 
of  fences,  they  can  neither  be  fo  good  nor  fo  durable  as  where  dones  alone,  or 
dones  with  lime,  are  made  ufe  of,  as  from  the  continual  aftion  of  the  air,  and  the 
didending  powers  of  frods,  fuch  fubdances  quickly  decay  and  moulder  away, 
by  w’hich  means  the  dones  are  left  naked  and  loofe,  and  the  fences  foon  become 
in  a date  of  ruin  and  of  little  utility.  Walls  of  this  nature  (hould  therefore  only 
be  had  recourfe  to  where  there  are  not  materials  for  condru6ting  the  more  lad- 
ing kinds.  Stones,  when  made  into  walls  in  the  dry  Way,  if  the  work  be  properly 
executed,  conftitute  a very  good  and  durable  fence ; but  a better  and  more 
lading,  though  in  many  (ituations  a confiderably  more  expenlive,  method,  is  that 
of  u(ing  lime,  as  by  this  means  the  walls  are  bound  and  cemented  together,  and 
prevented  from  going  away  and  falling  down. 

In  preparing  the  ground  for  the  foundation  of  walls,  it  (hould  always  be  dug 
up  to  fuch  a depth  as  that  the  frod  may  have  no  effe6l  on  it ; where  the  fur- 
face  of  the  earth  is  fufficiently  level,  it  is  found  a more  preferable  method  to 
lay  the  foundation  of  walls  on  the  turf  than  in  a flight  trench  only,  as  in  this 
way  they  are  not  probably  fo  liable  to  fmk  and  give  way.  The  foundation  or 
bottom  of  this  fort  of  walls  fhould  be  two  feet  and  an  half  wide,  and  the  upper 
part  from  ten  to  fifteen  or  twenty  inches,  according  to  their  height,  which  mud 
vary  in  proportion  to  the  nature  of  the  fituation  and  other  circumdances;  but 
from  five  to  .fix  feet  is  a very  common  and  good  height.  They  (hould  always  be 
coped  at  the  top,  either  by  means  of  dones  laid  edgeways,  or  with  turf  about 
fix  inches  in  thicknefs,  put  on  in  the  form  of  an  arch  j the  former  is,  however,  by 


* In  fome  places  this  fort  of  fence  is  termed  d^he. 
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far  the  mod:  advifable  method,  as  being  the  mod  durable,  and  affording  much 
difficulties  to  animals  in  their  attempts  to  get  over. 

In  fome  places  walls  are  made  partly  with  a cement,  and  partly  dry,  and  arc 
termed  liji  walls  ; but  where  a flat  bed  of  flone  can  be  had,  they  are  generally 
conftrufled  without  the  ufe  of  any  cement  whatever,  and  if  the  work  be  well 
executed,  they  will  continue  a long  time.  In  the  building  of  dry  flone  walls, 
two  mafons  ought  conftantly  to  be  employed  oppofite  to  each  other,  in  order 
that  the  furface  of  their  work  may  be  kept  perfe6lly  level.  Long  flones  fliould 
likewife  be  fele6led  for  the  purpofe  of  being  placed  occafionally  acrofs  the  wall, 
in  order  to  bind  it  well  together.  Thefe  are  termed  throiighs,  or  through  Jlones, 
and  are  commonly  put  about  the  middle  of  the  work,  in  the  proportion  of  nine 
or  ten  to  every  rood  of  feven  yards. 

The  expences  of  building  thefe  different  forts  of  walls  in  Somerfetfliire,  Mr. 
BJllingfley  flates,  to  be  per  rope  of  twenty  feet  as  follows: — 

LIST  WALL, 

£.  s*  d. 


To  quarring  or  digging  eight  loads  of  flone  (25  cwt.  each),  at  3d.  020 

To  hailing  the  fame,  fuppofmg  the  diflance  half  a mile,  at  6d.  040 

To  building  per  rope  (twenty  feet),  at  3s.  6d.  - - 036 

To  feven  bufhels  of  lime,  at  3d.  ^ - -■  O i 9 

To  covering  with  turf  (if  done  very  well)  - - 003 


*£.  on  6 


DRY  STONE  WALL. 

£.  s.  d. 

i '0  2 0 

- - - 040 

- - - - 0 2 0 

■ •**  3 * 003 

f'O  8 3 


* In  confequencc  of  the  advanced  pri«e  of  wages  and  of  coal,  fifteen  or  twenty  per  cent  mull  now 

be  added  to  thefe  calculations. 


To  quarring  as  before 
To  hailing  ditto 
To  building,  at  2S. 
To  turfing 
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When  (tones  can  be  got  within  a wheeling  diftance,  or  ab6ut  fixty  or  feventy 
yards,  it  is  obferved  that  the  coft  will  be  reduced  about  two  fliillings  a rope; 
and  that  if  the  wall  be  wholly  made  with  cement,  it  will  be  enhanced  about 
two  (hillings  and  fix  pence  the  rope. 

And  in  Northumberland  the  charge  for  'winning  and  xvaiUng  is  from  five 
fliillings  and  fix  pence,  to  fix  fliillings  and  fix  pence  the  rood,  of  feven  yards. 

The  (tones  employed  in  the  con(tru6ling  of  every  fort  of  v^rall  (hould  be  ren- 
dered of  as  flat  a form  as  poffible,  either  by  quarrying,  or  fome  other  means, 
before  they  are  made  ufe  of;  as  by  fuch  a pra£tice  fences  of  this  fort  are  not  only 
con(tru6ted  with  much  greater  facility  and  expedition,  but  become  far  more 
(trong  and  durable. 

In  building  of  walls  with  (tone  and  lime,  the  early  part  of  the  fpring  or  the 
beginning  of  autumn  feem  by  much  the  mo(t  fuitable  periods  for  the  purpofe, 
as  they  cannot  at  fuch  feafons  be  much  injured  either  by  the  deftruStive  eflPefts 
of  ffo(t,  or  the  too  drying  properties  of  great  heat. 

In  the  forming  of  walls,  or  what  in  fome  di(tri6ts  are  termed  dykes,  with 
earthy  materials,  or  with  a mixture  of  (tones  and  fuch  fubftances,  the  methods 
that  are  followed  vary  according  to.  the  circumftances  of  the  particular  cafes. 
In  fome,  two  or  three  feet  at  the  bottom  is  conftru6ted  with  dry  round  or  flat 
(tones,  in  a (loping  direction,  upon  which  a coping  of  broad  flat  (tones  is 
laid,  fo  as  to  projeft  a little  upon  the  fides,  upon  which  rough  (tones  are  again 
placed  fo  as  to  form  a kind  of  ridge  : in  other  inftances  wrought  clay  is  em- 
ployed in  the  way  of  mortar  between  each  courfe  of  (tone  ; and  in  others  again 
turf  cut  from  the  furface  of  the  land  is  intermixed  with  ftones  taken  from  the 
fields,  layer  upon  layer.  This  la(t  is  a kind  of  fence  that  may  be  formed  in 
almoft  any  fituation  at  a trifling  expence,  and  which  may  ferve  the  purpofes  of 
temporary  inclofure  in  many  cafes.  But  if  the  (tones  be  left  out,  and  the  whole 
wall  or  bank  be  raifed  In  a (loping  direftion  with  turfs  well  filled  up  behind,  a 
(till  more  firm  and  folid  fence  may  be  made. 

On  (tone  walls  Mr.  Middleton  very  juftly  obferves,  that  “ fo  far  as  the  mere 
purpofe  of  a fence  is  intended  or  defired  they  are  the  belt  of  all,  as  they  occafion 
the  lea(t  wafte  of  ground,  do  no  injury  to  the  corn  crops,  do  not  harbour  ver- 
min, and  are  free  from  the  weeds  and  rubbifli  that  invariably  accompany  live 
hedges.  Nor  be  it  forgotten,”  continues  he,  “ that  they  nearly  exclude  the 
greatcfl  of  all  vermin,  to  a cultivated  country,  hunt-ers^*' 

* View  of  the  Agriciilture  of  Middl-fex. 

Q 
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It  is  remarked  by  an  accurate  practical  obferver,  that  the  greatefl  part  of 
the  walls  or  dykes  of  the  kind  that  have  been  juft  defcribed,  which  he  has  feen, 
were  made  of  a confiderable  thicknefs,  with  a ditch  on  each  fide;  the  heart  of 
the  dyke  being  made  up  with  the  earth  that  had  been  taken  from  the  ditches, 
and  only  a thin  facing  on  each  tide  was  built  of  folid  J'eal  (turf)  from  top  to 
bottom;  “ the  confequence,” ' fays  he,  “ of  which  is,  that  as  the  loofe  earth 
that  is  thrown  into  the  middle  of  the  dyke  fubfides  much  more  than  the 
feal  on  each  fide,  the  top  of  the  dyke  finks,  and  of  courfe  the  two 
fi’de-walls  are  prelTed  too  much  upon  the  infide,  fo  as  to  bilge  (or  fwell)  out 
about  the  middle,  and  quickly  crumble  down  to  duft.”  To  avoid  this  inconve- 
nience, he  has  always  chofen  to  build  dykes  of  this  fort  much  thinner  than  ufual, 
they  being  only  three  feet  and  a half  or  four  feet  thick  at  the  bottom,  fifteen  or 
eighteen  inches  at  top,  and  five  feet  high,  taking  care-to  have  them  built  in 
fuch  a manner  as  that  every  fod  (feal)  from  top  to  bottom  binds  the  joinings  of 
the  others  below  it,  with  as  much  accuracy  as  the  bricks  in  a well-built  wall. 
The  uppermoft  courfe  of  feal  is  cut  a little  longer  than  thofe  that  are  immedi- 
ately below  it,  and  placed  with  the  grafly  fide  uppermoft,  fo  as  to  projefit  a 
little  on  each  fide,  which  is  not  only  of  ufe  to  throw  the  water  a little  off  the 
wall  or  dyke,  but  is  alfo  of  ufe  in  preventing  fheep  or  cattle  from  attempting  to 
jump  over  it  fo  readily  as  they  otherwife  might  do.  Further  experience  has,  how- 
ever, taught  him,  that  in  many  cafes  the  coping  will  be  more  durable  if  it  confift 
of  a row  of  feal  fet  ort  edge;  for  when  the  flat-laid  feal  are  withered  by  the  fun  in 
fummer,  they  become  very  light,  and  are  apt  to  be  blown  off  by  the  wind  fingly; 
whereas,  when  they  are  fet  on  edge,  as  they  lean  upon  each  other,  they  are 
bound  fo  firmly  together,  that  no  Angle  one  can  be  carried  off.  He  has  like- 
wife  found,  that  a wall,  whofe  foundation  is  ftone,  though  perhaps  the  ftones 
rofe  no  more  than  a foot,  or  a foot  and  a half  high,  having  the  upper  part 
finiftied  with  feal,  or  of  alternate  layers  of  ftone  and  feal,  if  the  dimenfions  are 
the  fame  as  if  it  were  compofed  entirely  of  feal,  is  probably  more  durable  than 
any  other  kind  of  fence  compofed  wholly  of  either  of  thefe  materials. 

At  the  foot  of  the  wall  or  dyke,  on  either  fide,  is  dug  a fmall  ditch  about  a 
foot  and  a half,  or  two  feet  deep,  leaving  a ledget  of  a few  inches  broad  on 
each  fide,  that  the  dyke  may  not  be  undermined  by  the  crumbling  down  of  the 
loofe  earth  into  the  ditch.  Thefe  ditches,’’  he  fays,  “ not  only  help  to  give  the 
dyke  an  additional  height,  and  keep  its  foundation  dry,  but  are  alfo  of  ufe  to 
prevent  cattle  from  coming  clofe  to  it,  and  rubbing  upon  it,  or  tearing  it  down 
with  their  horns,  which  they  are  very  apt  to  do  if  this  precaution  be  omitted.” 
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In  rcrpe£I  to  dry  Hone  dykes,  or  walls,  he  obferves,  that  “ if  you  live  in  a 
country  where  good  free-ftone  can  be  eafily  got,  and  lime  can  be  procured  at  a 
moderate  price,  a dvke  built  of  thefe  materials  will  be  little  lefs  durable  than  a 
hedge;  although,  in  general,  it  will  neither  be  fo  cheap  nor  fo  agreeable.  But  that 
dry  ftone  dykes,  unlefs  built  of  the  fined  quarried  done,  are  of  fuch  a perifli- 
able  nature,  as  to  be  fcarcely  ever  worth  the  expence  of  rearing ; unlefs  the 
field  that  you  would  with  to  inclofe  has  plenty  of  dones  upon  itfelf,  which  mud 
be  carried  off  from  its  furface  before  the  field  can  be  improved.  In  fuch  a fitua- 
tion,”he  fays,  “ a man  may  in  fome  meafure  be  excufed  if  he  fhould  be  tempted  to 
put  the  dones  into  dykes;  becaufe  the  carriageof  thefe  materials  maybe  faid  to  cod 
him  nothing,  and  he  might  perhaps  be  at  a lofs  how  to  difpofe  of  them  in  any 
other  manner.  But  in  all  other  circumdances  he  apprehends  it  is  very  bad 
economy  to  rear  fences  of  this  kind,  as  earthen  or  feal  dykes  can  always  be  built 
at  about  one-fourth  part  of  the  expence  that  thefe  would  cod,  w’ill  anfvver  all 
purpofes  equally  well,  and  if  carefully  built  may  be  kept  in  repair  for  any  num- 
ber of  years,  at  a very  fmaJl  expence*.” 

It  is  likewife  fuggeded  that  by  having  the  joints  in  thefe  fences  bound  in  all 
direfitions,  the  whole  is  rendered  more  firm  and  compa£l:  than  it  could  be  made 
in  any  other  way,  and  at  the  fame  time  more  readily  formed.  And  that  as  the 
chief  inconveniences  to  which  they  are  expofed  are  thofe  of  their  being  liable  to 
be  torn  or  rubbed  down  by  cattle,  and  to  moulder  away  by  the  effefits  of  frod, 
and  the  afition  of  the  air,  it  might  often  be  advantageous  to  fet  the  banks  with 
ivy  fweet-briar,  furz,  or  fome  fuch  kinds  of  plants,  in  order  to  proteft  them. 

As  earthen  walls,  or  fences  of  that  nature,  can  be  formed  in  mod  fituations  in  the 
way  that  has  been  defcribed,  at  the  expence  of  three  halfpence  or  two  pence  a 
yard,  they  feem  well  calculated  for  inclofing  where  cheapnefs  is  a primary  objefif. 

Walls  condrufited  in  many  of  the  modes  that  have  been  mentioned  above,  may 
frequently  be  made  either  more  durable,  or  more  ornamental,  by  being  da/kccl, 
lipped,  or  harled  with  lime. 

For  a limited  number  of  years,  where  dones  can  be  eafily  procured,  there  can 
probably  be  little  doubt  but  that  walled  fences  may  be  preferable  to  mod 
other  kinds,  as  they  can  be  readily  repaired  in  cafes  of  accident,  and  keep  cattle 
very  fecure.  Where  the  land  is  poor  too,  with  much  expofure  to  violent  and 
defolating  winds,  fo  that  live  hedges  cannot  be  eafily  raifed,  they  may  be  found 
the  mod  advantageous  fort  of  fences. 


* Anderfon's  Eflays,  vol.  I.  p.  7. 
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FAILINGS. 

Fences  conllrucled  of  timber  can  in  but  very  few  fituations  be  advantage- 
ouOy  employed  for  the  purpofe  of  inclofmg  land,  except  for  parks  and  plea- 
fure  grounds,  or  they  be  formed  of  the  coarfer  forts  of  w'ood,  and  placed  on  the 
banks  or  fides  of  ditches,  for  the  protection  of  young  thorn  or  other  hedges,  and 
for  the  dividing  of  fields,  as  occupying  little  room,  and  other  ufes  of  the  fame 
nature. 

The  moft  cheap  and  common  fort  of  pailing  made  ufe  of  for  the  inclofing  of 
farms  is  that  in  which  two,  three,  and  fometimes  four  long  pieces  of  timber,  but 
little  dreffed  or  prepared,  are  nailed  in  a longitudinal  direClion  to  upright  polls  of 
different  thickneffes,  according  to  circumftances,  firmly  fet  or  drove  into  the 
ground.  In  fome  cafes  thefe  fences  are  rendered  more  firm,  flrong,  and  dura- 
ble, by  having  triangular  pieces  of  fovvn  wood  faflened  lengthways  upon  the 
tops  of  the  pofts,  by  nails  or  wooden  pins,  with  one  of  the  edges  upwards,  fo 
as  to  convey  away  and  cover  them  from  being  injured  by  the  effeCls  of  water. 
This  is  a much  better  and  cheaper  mode  than  that  of  making  holes  in  the  top 
pieces,  in  order  to  admit  the  heads  of  the  pofts  to  pafs  through  them  ; or  than 
that  of  inferting  them  into  the  pofts,  by  means  of  mortices  made  in  them. 

Where  there  are  coppices  of  young  wood,  either  of  fir,  afli,  or  other  kinds, 
fences  of  this  nature  may  be  formed  at  very  fmall  expence  by  the  trimmings  from 
them,  as  the  work  may  be  performed  by  any  common  ingenious  labourer. 
Care  fliould,  however,  alw'ays  be  taken  that  the  horizontal  pieces  be  not  fixed 
at  too  great  diftances  from  each  other,  as  where  this  is  not  fufficiently  attended 
to,  much  inconvenience  may  be  fuftained  by  animals  creeping  between  them. 

But  a better  fort  of  farm  pailing  may  be  conftrufted  by  having  the  pofts 
hewen,  and  confiderably  thicker,  and  mortices  formed  in  them  to  receive  the 
longitudinal  pieces.  This,  however,  though  certainly  a more  neat,  and  proba-- 
bly,  in  moft  cafes,  a more  lafting  kind  of  fence,  is  attended  with  much  more 
expence.  As  the  cutting  of  mortices  is  liable  to  weaken  the  pofts,  and  by 
admitting  water  to  decay  them,  it  has  been  fuggefted  to  attach  the  crofs  or  hori- 
zontal pieces  to  them  by  means  of  ftrong  iron  ftaples*.  Iron  is,  however,  very 
fubjeft  to  be  deftroyed  by  the  afiiion  of  air  and  moifture,  except  it  be  kept 
conftantly  well  covered  with  paint,  which  is  not  only  troublefome,  but  ex- 
penfive. 

♦ Somerville  in  Communications  to  the  Board  of  Agriculture,  vok  II. 
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There  are  (till  other  kinds  of  pailings  that  may  be  employed  as  fences  in  par- 
ticular cafes.  Where  fuch  pieces  of  timber  as  are  proper  for  rails  are  fcarce,  a 
good  tonce  may  be  formed  by  only  having  one  nailed  at  the  top,  and  another  at 
the  bottom,  to  the  upright  pods  ; or,  indeed,  by  having  only  one  at  the  top,  the 
middle  being  filled  up  by  nailing  fliort  thin  upright  pieces  upon  them,  at  the 
diftance  of  fix  or  eight  inches  from  each  other,  being  in  the  latter  way  left 
longer,  and  drove  well  into  the  ground.  The  flips  or  laths  in  this  fort  of  fence, 
as  they  are  but  fliort,  may  be  eafily  procured  from  fuch  kinds  of  wood  as  are 
the  leaft  valuable,  and  which  cannot  be  ufed  for  many  other  purpofes.  Such,  for 
infiance,  as  may  have  been  procured  from  the  lopping  of  timber  trees,  or  the 
thinning  of  plantations;  but  in  all  cafes  they  fliould  be  well  feafoned  before  they 
are  made  ufe  of,  as  green  wood  not  only  foon  decays,  but  is  quickly  torn  by  the 
aftion  of  the  fun. 

from  the  clofenefs  of  this  fort  of  fence,  it  feems  well  calculated  for  fuch 
inclofures  as  are  to  be  kept  in  a ftate  of  paflurage,  and  where  young  quick 
hedges  of  any  kind  are  to  be  protefled  and  kept  from  the  cropping  of  cattle. 

A clofe  kind  of  fence  may  likewife  be  made  by  nailing  upon,  any  of  the  above 
framings,  either  in  a longitudinal  or  upright  direflion,  pieces  of  fir,  or  any  kind 
of  timber,  roughly  fown  into  pails  of  about  an  inch  in  thicknefs,  and  of  fuch 
breadths  as  the  timber  will  allow,  fo  as  fi;ghtly  to  lap  over  the  edges  of  each 
other.  When  nailed  on  lengthwife,  the  upright  polls  muH  be  placed  in  the 
ground,  at  fuitable  diftances  for  the  length  of  the  coarfe  pails  or  fliingles. 

There  is  a kind  of  moveable  pailing-fence  that  may  frequently  be  of  utility, 
in  dividing  inclofures  or  confining  fheep  and  other  forts  of  animals,  vvhile  they 
are  feeding  on  different  forts  of  vegetable  produflions,  which  would  be  much 
injured,  and  not  fed  oflf  fo  economically,  if  they  were  not  confined  by  fome 
fuch  means.  This  is  the  hurdle-fence,  which  may  be  made  of  any  fmall  fort  of 
wood,  but  fuch  kinds  as  are  the  lightefi  in  proportion  to  their  fize  Ibould.be  pre- 
ferred. On  this  account  the  willow,  the  poplar,  and  tlie  alder,  wiiea  well  dried  and 
feafoned,  may  be  highly  ufeful  for  th.e  purpofe  of  framed  hurdles.  Good  hurdles 
may  likewife  be  made  by  wattling  young  hazle  plants,  or  others  of  a fimiiai 
kind,  between  upright  llandards.  Thefe  are  not,  however,  fo  neat  as  the 
former,  but  in  general  arc  much  cheaper.  V/here  the  framed  hurdle  is  made 
ufc  of,  it  is  rendered  confiderably  more  ready  and  convenient,  as  well  as  more 
durable,  though  a little  more  expenfive,  by  having  the  parts  that  are  to  be  placed 
in  the  ground  pointed  with  iron.  Where  this  is  done  a hurdle  fence  can  befetdown 
in  avery  fliort  time.  In  fome  cafes  it  might  likewife  be  of  great  utility  to  have  final! 
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iron  loops  and  gudgeons  at  the  upper  parts,  fo  as  that  the  whole  fence  might 
be  connefted  from  one  end  to  the  other  by  them. 

In  the  erefting  of  all  forts  of  pailing-fences,  but  efpecially  fuch  as  arc 
of  the  more  expenfive  kinds,  as  thofe  for  parks  and  pleafure- grounds,  great 
attention  fliould  be  paid  to  having  the  ports  of  fufficient  length,  in  order  that 
they  may  be  fet  to  a good  depth  in  the  ground  ; as  without  this  be  done,  and  the 
port-holes  well  rammed  up,  they  are  very  liable  to  be  puflied  and  blown  down, 
or  become  irregular  in  their  appearance.  The  depths  to  which  the  ports  ought 
to  be  placed  into  the  ground,  murt  vary  according  to  the  nature  of  the  foil,  and 
the  height  and  kind  of  pailing,  but  w'here  it  is  clofe  or  of  much  height,  from  two 
to  three  feet  is,  in  general,  little  enough.  Such  a feafon  fliould  always  be  chofen 
for  putting  down  the  polls,  as  that  they  may  be  well  rammed  up  at  the  time.  In 
w'et  feafons  this  fort  of  bulinefs  cannot,  by  any  means,  be  effectually  performed  ; a 
rather  dry  period  is  to  be  preferred.  As  fomething  of  the  nature  of  putrid  fer- 
mentation is  apt  to  take  place  about  the  part  where  the  ports  come  above  the 
ground,  by  which  the  wood  is  foon  mouldered  and  decayed  away,  it  is  necelfary 
to  guard  agaiiirt  it  as  much  as  poflible,  by  preparing  them  in  fome  way  or  other. 
From  charcoal  being  known  to  be  highly  indertruftible,  ports  have  been  charred 
at  the  bottoms  wuth  this  view,  and  where  the  operation  is  well  and  cautiouffy 
performed,  it  may  be  a very  ufeful  method.  The  application  of  tar  and  different 
forts  of  oil  paints  has,  like  wife,  been  made  with  the  fame  intention;  but  as  all 
fuch  applications  are  foon  difeompofed  when  placed  in  conta£l  with  the  moill 
earth,  they  can  of  courfe  only  refill  the  decay  for  a very  fliort  time.  Of  thefe 
fubrtances,  thofe  which  penetrate  the  wood  the  moll,  are  always  to  be  preferred, 
which  Ihould  be  applied  when  the  wood  is  perfe611y  dry  and  free  from  moirture, 
and  the  ports  be  left  for  fome  time  before  they  are  put  into  the  ground. 

Where  ports  can  be  had  with  the  bark  wholly  upon  them,  efpecially  if  they 
have  been  cut  at  a proper  feafon,  no  application  of  any  fort  will  be  necelfary,  as 
this  covering  is  found  to  refill  decay  much  longer  than  any  artificial  appli- 
cation of  the  nature  of  paint. 

Much  advantage  may  often  be  gained  in  preventing  the  decay  of  ports,  by 
the  ground  on  which  they  are  placed  been  raifed  into  a fort  of  fliarp  ridge,  fo  that 
the  water  may  never  be  fuffered  to  rtagnate  about  them,  the  holes  being  made 
up  rather  higher  than  any  other  part,  a circumrtance  which  is  feldom 
•much  regarded. 

For  the  covering  of  farm  pailings,  tar,  as  being  a cheap  fubrtance,  when  good 
and  well  boiled,  with  a little  ocre  for  the  purpofe  of  thickening  and  giving  it  a 
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body,  is  probably  the  moft  ufeful  general  application.  It  fhould  always  be  laid 
on  in  as  hot  a ftate  as  poflible,  and  the  wood  at  the  time  be  as  free  as  poffible  from 
moifture.  Coal  oil,  if  it  could  be  rendered  of  a rather  more  thick  confiftence, 
might  probably  be  employed  for  thefe  coarfe  purpofes  with  great  advantage} 
but  when  ufed  in  the  form  of  paint,  it  is  liable  to  become  flaky,  and  peel  off. 

HEDGES. 

In  the  raifing  of  quick  hedges,  the  planter  fliould  always  have  attention  to  the 
nature  of  the  foil,  and  the  fituation  of  the  ground,  and  of  courfe  adapt  his  plants 
to  them  ; which  may,  in  mofl:  inflances,  be  done  by  attending  to  the  growth  of 
fuch  plants  as  are  already  on  the  land  ; and  he  may  employ  either  one,  or  a mix- 
ture of  different  kinds  of  plants,  for  the  purpofe  j but  the  latter  praftice  is 
not,  in  general,  to  be  recommended.  On  dry  and  tolerably  good  foils,  efpecially 
for  outfide  fences,  the  white  and  black  thorns  ought  always  to  be  preferred. 
The  latter  is  not,  however,  fo  certain  a grower,  except  the  ground  have  a rich 
and  rather  dry  friable  mould ; but  it  is  more  lading,  and  not  fo  liable  to  be 
cropped  by  cattle. 

Some  praftical  planters  think,  however,  that  black  thorns  fhould  never  be  put 
in,  except  upon  very  cold  and  wet  land,  where  white-thorns  will  not  grow;  and 
that  crab-fets  are  even  in  thefe  cafes  much  better ; as  they  grow  flow,  make 
a forry  weak  fence,  and  are  fure  to  run  and  fpread  out  into  the  inclofures. 

In  low  fituations,  where  there  is  much  furface  water,  and  where  the  foil  is 
rather  loofe  and  retentive  of  moifture,  the  farmer  may  have  recourfe  to  plants  of 
the  willow  tribe  for  the  forming  of  his  hedges,  as  under  fuch  circumftance  they 
grow  not  only  with  great  rapidity  and  vigour,  but  are  capable  of  being  con- 
verted to  a great  variety  of  ufeful  purpofes. 

They  do  not,  however,  make  a very  good  fence,  and  are  fometimes  apt  to  prove 
injurious  to  cattle,  by  their  cropping  and  eating  the  young  flioots  too  treely. 
Young  cattle  have  been  known  to  be  killed  by  them.  Where  cattle  are  to  be 
paflured,  it  is  therefore  better  to  have  recourfe  to  white-thorns,  as  they  may  be 
very  well  raifed  upon  fuch  foils,  by  care  being  taken  in  their  planting  to  raife  the 
ground  where  they  are  placed  with  tw  or  three  table  turfs. 

On  thofe  dry  and  fandy  banks  where  there  is  not  fufficient  depth  of  foil  for 
the  fupport  of  the  thorn,  furze  makes  a tolerable  fence,  provided  it  be  not  fuf- 
fered  to  grow  too  high,  and  be  clipped  or  cut  at  proper  feafons. 

Baton  fuch  banks  as  are  liable  to  be  carried  away  by  the  walkings  of  dreams 
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of  water,  the  alder  and  the  willow  may  be  planted  with  confiderable  advantage, 
as  by  throwing  out  a great  number  of  branches  from  their  roots,  they  afford 
great  fupport  to  fcch  banks. 

And  in  very  expofed  and  elevated  fituations,  the  beech  and  the  birch  will  pro- 
bably be  found  the  moft  proper  plants  for  raifinglive  hedges  with,  as  experience 
has  fliewn  that,  by  proper  attention,  in  fuch  places  they  form  good  fences  in  a 
fliort  time. 

Wherever  a mixture  of  different  forts  of  plants  is  employed  in  making  a 
hedge,  fuch  thould  always  be  chofen  as  are  capable  of  thriving  well  on  the  fame 
kind  of  foil,  and  in  the  fame  kind  of  fituation,  as  well  as  of  growing  with  nearW 
equal  degrees  of  flrength  ; for  without  this  a very  imperfetl  fence  muff  be  formed, 
as  while  fome  of  the  plants  are  getting  forward  with  great  vigour  and  luxuri- 
ance, others  will  proceed  in  a very  feeble  and  fickly  manner,  from  being  checked 
by  the  fhade  and  obdruflion  caufed  by  the*larger  ones,  thus  rendering  it  thin, 
uneven,  and  defeflive.  Befide,  fome  forts  of  plants,  by  being  blended  with  others 
in  the  making  of  live  hedges,  have  a difpofition  to  fmother  and  deftroy  them,  by 
too  clofely  uniting  with,  or  intwining  round  them.  Honey-fuckles,  brambles, 
and  many  other  plants  of  the  fame  nature,  have  conflantly  a tendency  to  pro- 
duce fuch  effects  in  hedges. 

Before  any  kind  of  quick  hedge  is  planted,  the  line  of  ground  on  which  it  is 
to  be  placed  fltould  be  ploughed  or  dug  up,  and  undergo  fuch  a degree  of 
preparation,  as  will  render  the  foil,  of  whatever  kind  it  may  be,  perfectly  mel- 
low and  friable,  as  well  as  lefs  difpofed  to  throw  up  weedsj  as  by  fuch  means 
the  fibres  of  the  plants  will  not  only  be  more  readily  enabled  to  (hoot  out  and 
eftablidi  themfelves  in  the  ground,  but  the  plants  be  lefs  liable  to  injury  from  the 
effefls  of  weeds  ; from  both  of  which  caufes  young  hedges  often  fuffer  greatly 
when  the  plants  are  put  in,  in  the  common  mode,  without  the  ground  being 
fcarcely  in  any  way  prepared  for  their  reception.  In  fome  indances,  perhaps, 
as  where  the  foil  is  extremely  ftiff  and  tenacious,  fuch  kinds  of  manures  as  have 
a tendency  to  leffen  the  cohefion,  may  be  of  much  utility  j but  in  other  cafe^ 
they  do  not  feem  to  be  fo  particularly  neceffary. 

After  the  ground  has  been  thus  well  broke  down  and  rendered  fuitable  for  the 
young  plants,  the  next  thing  is  to  put  them  in.  This  fiiould  always  be  done  in 
the  early  part  of  autumn,  in  order  that  the  earth  or  mould  may  fall  dowm  and 
get  well  fixed  about  their  root  fibres  before  the  winter  frofts  fet  in.  When 
planted  in  early  fpring,  which  is  frequently  the  prafilice,  we  have  not  found  them 
to  thrive  by  any  means  fo  well,  and  to  be  much  more  liable  to  injury  from  the 
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heats  of  the  fpring  and  fummer,  as  they  are  feldom  well  fixed  in  the  foil  before, 
thefe  take  place.  Befide,  it  frequently  happens,  efpecially  in  the  more  northern 
fituations,  that  thfc  frofts  continue  fo  long  as  to  protraQ  their  being  planted  out. 
to  a period  when  they  can  hardly  be  expected  to  fucceed. 

In  the  firft  mode,  if  fufficient  care  has  been  taken  not  to  injure  the  roots  of 
the  plants  in  trimming  and  taking  them  up,  they  fucceed  with  great  certainty, 
and  make  a very  rapid  growth,  frequently  becoming  a hedge  a year  or  two 
fooner  than  when  treated  in  the  common  method. 

It  has  been  mofi;  ^:ommonly  recommended  to  take  the  plants  for  the  purpofe 
of  making  quick  thorn  hedges  with,  from  the  mofl:  poor  and  word  kinds  of 
foil,  as  by  fuch  means  it  has  been  thought  that  they  would  grow  more  vigoroufly 
when  removed  into  fuch  as  are  of  a richer  quality.  It  muft,  however,  be  confi- 
dered,  that  fuch  plants  as  have  been  ftunted  in  their  growth,  or  grown  in  a feeble 
and  fickly  manner,  are  not  only  a long  time  in  recovering  themfelves,  but  at 
}afl  feldom  thrive  fo  vigoroufly  as  thofe  which  have  been  procured  from  a rich 
fituation.  It  is  obferved  by  an  able  writer,  that  “ he  has  found,  from  reiterated 
experiment,  that  a ftrong  and  vigorous  plant,  which  has  grown  up  quickly,  and 
arrived  at  a confiderable  magnitude  in  a very  fhort  time,  never  fails  to  grow 
better  after  tranfplanting,  than  another  of  the  fame  fize  that  is  older  and  more 
Hinted  in  its  growth,  whether  the  foil  in  which  they  are  planted  be  rich  or  poor! 
fo  that,  inftead  of  recommending  a poor  hungry  foil  for  a nurfery,  he  would,  in  all 
cafes,  wilh  to  fet  apart  for  this  purpofe  the  richeft  and  mofl  fertile  fpot  that 
could  be  found  j and,  in  the  choice  of  plants,  would  always  prefer  the  youngeft 
and  mofl:  healthy  to  fuch  as  were  older,  if  of  an  equal  fize.  That  he  fpeaks  here 
from  experience,  and  therefore  does  it  without  the  fmalleft  doubt  or  hefitation; 
being  certain  that  future  obfervations  will  confirm  the  juftnefs  of  the  re- 
marks*.” • 

As  it  has  been  found,  by  various  pra£tical  trials  in  forming  white-thorn  hedges, 
that  fuch  plants  fucceed  the  beft  as  poflTefs  the  greateft  number  of  fibrous 
roots  about  the  bottom  of  their  ftems,  it  is  a matter  of  importance  to  adopt  fuch 
methods  as  tend  to  produce  fuch  effe61s  while  they  are  in  the  nurfery.  This 
may,  probably,  be  much  effe£led  by  tranfplanting  at  an  early  period,  as  the 
firfl  or  fecond  year,  and  lopping  off  all  fuch  roots  as  have  a tendency  to  flrike 
directly  downwards,  or  to  extend  too  much  in  a lateral  direflion,  the  plants 
being  placed  in  a very  rich  foil,  and  kept  at  a good  diftance  from  each  other,  in 
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order  that  they  may  not  only  grow  ftrongly,  but  that  the  ground  between  them 
may  be  rendered  fufficiently  clean.  It  is  remarked  by  the  ingenious  author  juft 
mentioned,  “that  in  the  winter  fucceeding  the  time  the  thorns  have  been  tranf- 
planted,  the  earth  between  the  rows  ought  to  be  dug  over  with  the  fpade, 
.taking  care  to  go  very  clofe  to  the  rows,  and  to  w’ork  with  a very  fharp-edged 
tool,  the  operator  always  taking  care  to  force  his  fpade  ftraight  down,  with  the 
back  of  the  fpade  towards  the  thorns  on  each  fide  of  the  row,  as  clofe  to  it  as 
poffible,  fo  as  to  cut  the  greateft  part  of  the  lateral  roots  as  near  the  body  of  the 
plants  as  may  be,  which  w^ill  tend  to  make  them  branch  out  into  ftill  more  nu- 
mcrous'ramifications.  And  if  the  ground  be  dug  every  winter  afterwards,  keep- 
ing at  a little  greater  diftance  from  the  plant  at  each  fucceflive  digging,  the  roots 
will  be  kept  at  all  times  fo  fhort,  and  their  ramifications  will  be  fo  numerous 
near  the  ftem,  that  when  they  fliall  be  lifted  to  be  put  into  the  hedge,  they  will 
not  fail  to  be  provided  with  fuch  an  abundance  of  mouths  to  imbibe  nourifh- 
ment  with,  as  to  be  in  no  danger  of  fuflfering  much  by  that  operation.  If,” 
continues  he,  “ the  foil  of  the  nurfery  be  fufficiently  rich,  and  if  the  thorns 
have  been  tranfplanted  while  young,  and  early  in  winter,  they  will  rufli  up 
chiefly  in  height,  and  fend  out  but  few  lateral  branches;  which  is  a thing  much 
to  be  wifhed  for  in  a nurfery ; therefore  care  ought  to  be  taken,  when  they  are 
firft  tranfplanted,  not  to  bruife  or  injure  the  ftem  of  the  plant,  nor,  on  almoft 
any  ‘account,  to  cut  it  over,  unlefs  the  ftem  was  before  fickly  and  ftinted. 
Neither  ought  the  upright  fhcots  to  be  in  any  cafe  fliortened  while  in  the 
nurfery:  but  to  facilitate  the  operations  between  the  rows,  any  ftraggling  fide- 
branches  that  may  fpring  out,  ought  to  be  cut  oft  by  the  knife,  or  fiiears,at  the 
beginning  of  winter. 

“ In  every  fituatiori  it  will,”  he  fays,  ''  be  proper  that  the  earth  between 
the  rows  be  ftirred  the  firft  winter  by  the  fpade ; but  if  the  nurfery  is  of  great 
extent,  it  may  be  afterwards  done  by  means  of  the  plough,  with  the  utmoft 
facility*.’* 

Between  the  rows  of  quicks,  where  fuch  large  fpaces  are  left,  various  kinds 
of  garden  crops  of  the  dwarf  kind  might  be  cultivated  to  advantage,  fuch  as 
peas,  turnips,  fpinach,  and  onions. 

In  collefting  plants  for  forming  thorn  hedges,  it  has  been  generally  the  cuflom 
to  prefer  fuch  as  are  very  young  and  fmall;  but  it  is  probably  a much  better,  as 
well  as  more’ expeditious  praflice,  where  they  can  be  procured,  to  have  them 
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miich  older  and  larger j as  where  the  plants  are  of  a confiderable  fize,  the. hedge 
is  not  only  much  more  readily  formed,  but  the  plants  far  lefs  liable  to  be  injured 
by  the  feverity  of  the  winter  feafon,  or  the- heat  of  the  fummer,  and  require  a 
great  deal  lefs  nurfmg  and  proteflion,  than  where  very  young  plants  are  made 
ufe  of.  In  ufing  plants  of  a large  fizc,  care  fliould,  however,  conftantly  be 
taken  to  have  their  roots  prefervcd  as  much  as  polTible. 

But  whatever  fort  or  fize  of  plants  be  employed,  it  is  a ncceffary  circumdance 
to  have  all  fuch  as  are  to  be  planted  in  the  fame  fence,  as  nearly  of  the  fame  vigour 
of  growth  and  dimenfions  as  pofliblej  as  by  proper  attention  in  this  refpedt  the 
fence  will  be  lefs  in  danger  of  having  gaps  and  thin  places  formed  in  it,  which 
mull  otherwife  be  the  cafe  from  the  inequality  of  the  growth  of  different  fized 
plants.  Bcfides,  by  properly  forting  them,  the  farmer  may  be  more  enabled  to 
adapt  them  to  the  particular  circumftances  of  the  foil  and.  lituation  of  his 
land.  . 

In  preparing  the  quicks  for  planting,  whatever  the  age  or  lize  may  be,  the 
roots  fliould  be  but  very  little  touched  by  the  knife,  as  it  is  always  of  advantage 
to  the  growth  of  the  plants  to  have  as  many  root  fibres  as  poflible  remaining. 
Some  part  of  the  tops  of  fuch  plants  fliould,  however,  conftantly  be  cut  avvay, 
as  from  the  injury  which  their  roots  fuflain  in  tranfplanting,  they  can  feldom.  or 
ever  fupply  a fufficiency  of  nourifliment  to  preferve  them  from  decay ; in  the 
older  forts  of  plants  more  freedom  in  cutting  may,  however,  be  ufed,  than  in  fuch 
as  are  young. 

The  methods  of  planting  live  hedges  vary  confiderably  in  different  diflrifls, 
according  to  the  cuffoms  and  kinds  of  plants  that  are  employed.  In  fome  cafqs 
the  plants  are  placed  in  an  liorizontal  direflion  upon  fods  turned  mould-fide 
upwards,  in  the  face  of  ditch-banks,  ynoands,  or  xcallsi  and  covered  up  fo  as  to 
have  but  a few  inches  of  the  plants  without,  in  order  that  not  more  than  one  or 
two  vigorous  flioots  may  be  thrown  out  by  each.  In  this  mode  of  planting,  a 
good  bed  of  mould  fliould  be  made  for  the  reception  of  the  roots  of  the  pjants, 
as  well  as  covering  them  well  up,  as  by  this  means  they  will  be  fo-und  to 
thrive  much  better. 

It  is  remarked,  on  the  authority  of  much  experience,  that  “ the  proper 
method  of  planting  this  kind  of  hedge  is,  firft  to  turn  up  a -little  of  the  earth 
from  the  place  where  the  ditch  is  to  be  made,  and  lay  it  upon  the  bank  reverfed, 
fo  as  to  form  a bed  for  the  plant  about  two  inches  thick  above  the  folid  ground. 
Upon  this  the  thorns  fliould  be  laid  nearly  in  a horizontal  pofition,  but  in- 
clining a little  upward  in  the  point,  and  having  the, ends  of  the  flems  juft  equal 


'124 


Inclojing  of  Land.^Hcilges, 

with  the  face  of  the  bank,  or  projefting  beyond  it  very  little,  not  more  than 
half  an  inch.  By  this  means,  it  is  thought,  the  plants  w’ill  fend  out  only  one 
or  tw'o  thoots  each,  which  will  be  the  more  vigorous,  as  there  are  fofew  of  them. 
Where  a greater  number  of  (hoots  are  fent  out  in  any  plant,  it  will  be  proper,” 
itisfaid,  “ to  prune  away  all  the  fupernumeraries  the  firfi:  winter  after  planting, 
cutting  them  with  a knife  clofe  by  the  ftem  from  which  they  fpring : for  it  is  the 
largenefs  of  thefe  original  ftainina  of  the  hedge  that  will  afterwards  conftitute 
its  ftrength,  and  not  the  number  of  fmall  ramifications,  as  is  too  generally  ima- 
gined. If  the  flioots  are  numerous,  they  never  acquire  fuch  a degree  of  ftrength 
as  when  there  are  fewer  of  them.  But  an  eafier  way  (till  is,  to  rub  off  the  fuper- 
numerary  buds  as  foon  as  they  begin  to  (lioot  in  the  fpring.  The  plants  being 
thus  regularly  laid,  fliould  have  their  roots  immediately  covered  with  the  belt 
mould  taken  from  the  furface  of  the  ditch  ; and  the  workmen  fhould  take  care 
to  keep  that  good  mould  well  back  upon  the  bank,  and  rather  behind  the  roots, 
' leaving  the  bread  of  the  bank  to  be  made  up  by  the  lefs  fertile  earth  taken  from 
the  bottom  of  the  ditch.  By  this  means  the  roots  will  have  all  the  good  earth 

* about  them,  in  which  they  will  fpread  with  freedom,  and  drawtfrom  it  abundant 

* nourifhm.ent ; and  the  bad  earth,  which  forms  the  bread  of  the  bank,  will  pro- 
duce much  fewer  weeds  there  than  the  good  earth  would  have  done,  if  it  had 
been  kept  near  the  furface*.” 

As  the  hawthorn  is,  however,  known  to  be  impatient  of  much  wet  reding  near 
the  roots,  it  ought  never  to  be  planted  by  the  fides  or  on  the  edges  of  ditches  that 
’have  much  dagnant  w^ater  in  them.  The  common  method  of  planting  quicks 
on  the  borders  of  ditches,  near  to  the  banks,  is,  indeed,  in  mod  cafes  and  fitua- 
tions,  a bad  practice  ; for  whatever  the  nature  of  the  foil  maybe,  from  the  effe6ts 
of  the  weather,  and  various  other  caufes,  the  mould  on  their  fides  is  condantly 
removing  itfelf,  and  leaving  the  roots  of  the  plants  expofed  and  without 
fupport. 

In  fome  didrifls  the  banks  on  which  the  quicks  are  planted  are  made  fix  feet 
wide  at  the  bottom,  three  and  a half  at  the  top,  and  two  feet  in  height.  Some 
planters  likewife  prefer  a ditch  on  each  fide,  about  three  feet  wide,  and  two  feet 
deep,  the  fides  being  made  in  a doping  dire£Hon,  and  the  bottoms  not  wider 
than  fix  inches ; while  others  only  make  one  ditch,  the  earth  on  the  oppofite 
fide  being  pared  off  to  a dope.  Some  prefer  earth  mounds,  planting  the  quicks 
upon  a turned  fod,  fix  inches  high  at  their  bafis,  and  on  the  edges  of  the 
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difclics  out  of  which  they  are  raifed.  Where  this  mode  Is  followed,  it  would, 
probably,  be  better  to  plant  three  fods  high,  with  tiie  thicknefs  of  two  furface 
fods  put  under  their  roots.  In  this  way  the  fui  face  ft>il  is  in  moll;  cafes  doubled, 
and  in  the  thinner  forts  of  foils  nearly  trebled,  and  a thick  bed  of  the  bell  earth  is 
formed  for  the  quicks  to  grow  in. 

Where  young  quicks  are  to  be  planted,  it  has  been  recommended  that  the 
bank  (liould  be  fufficiently  wide,  for  Indance,  not  lefs  than  four  feet  wide  at  the 
top,  that  room  may  be  allowed  for  planting  two  rows,  at  two  feet  or  more 
afunder,  on  the  fiat  furface  of  the  bank  j care  being  taken  that  the  roots  be 
inferted  into  the  bed:  mould,  and  that  the  Tides  be  doped  in  fuch  a manner  as 
cffeflually  to  prevent  their  crumbling  down,  with  a ditch  on  each  fide.  And  in 
order  to  j)revent  the  depredations  of  cattle,  thorns  may  be  placed  loofely  in  the 
ditches.  This  method  faves  the  heavy  expence  of  pods  and  rails,  or  dead  hedges, 
as  cattle  cannot  dand  nearer  the  demsof  the  quicks  than  fix  feet,  which  is  fuffr- 
dent  to  prevent  their  being  dedroyed"*.  Mr.  Billingfley  has  not,  however,  found 
this  plan  to  fucceed  well  in  Somerfetfhire. 

In  makingquickfet  hedges,  Mr. Middleton  likewifethinks  it  would,  probably,  be 
an  improvement  on  the  pradice  which  Has  been  generally  tallowed,  to  put  two 
rows  of  quicks  in,  at  about  a foot  and  a half  or  two  feet  from  each  other,  which  on 
growing  up  might  be  cut  alternately  every  five  or  fix  years.  The  cut  wood  being 
by  this  means  ten  or  twelve  years  old,  and  that  left  for  a fence  five  or  fix;  which 
would  be  fufficient  fora  fence,  as  well  as  for  the  proteftion  of  the  young  fliootson 
one  fide  from  being  cropped  by  cattle,  while  on  the  other  they  might  be  guarded 
by  dead  thorns  thrown  into  the  ditch.  By  this  plan,  hedges  would,  he  fuppofes,. 
become  extremely  profitable  to  the  farmers.  “ But  the  method,”  fays  he, 
“ above  all  others  the  bed,  if  it  fhould  be  found  to  fucceed,  as  it  probably  may, 
on  a mold  foil  in  a mold  climate,  is  the  grubbing  of  thorns  five  or  fix  feet 
high,  in  copfes,  &c.  trimming  the  roots,  and  planting  them  clofely  on  one  fpit  of 
the  bed  mould  laid  on  the  turf.  This  fliould  be  taken  from  where  the  ditches 
are  intended  to  be  made,  and  chopped  well  to  pieces.  Then  raife  a bank  on 
their  roots  round  their  dems  at  lead  three  feet  high,  and  cut  their  tops  level,  two 
feet  above  the  bank.” 

Of  the  advantage  of  this  mode  of  making  a quick  fence  at  once,  we  are  in 
fome  meafure  convinced  by  the  trials  we  have  mqde.  It  is  neceffary,  however, 
to  the  complete  fuccefs  of  the  plan,  that  the  quicks  be  taken,  up  with  care,  bar 
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planted  at  a proper  feafon,  and  have  a confiderable  depth  of  fine' mould  for  the 
fibres  of  the  roots  to  fhoot  into.  A mixture  of  nearly  equal  parts  of  the  ferap- 
ings  of  roads  and  good  rich  mould  we  have  found  them  to  grow  by  much  the 
befi:  in.  If  the  feafon  be  dry  for  fome  time  after  they  have  been  planted,  it  will 
forne times  be  neceflary  to  water  the  earth  frequently  about  their  roots. 

Where  the  plants  are  put  in  upon  banks,  of  whatever  kind  they  may  be,  they 
lliould  always  be  placed  fufficiently  back,  in  order  to  prevent  their  being  carried 
awmy  by  the  crumbling  down  of  the  fides,  and  that  they  may  be  kept  free  from 
weeds,  and  the  mould  be  better  laid  to  them ; infiead  of  the  common  diftance  of 
four  or  five  inches,  it  fliould  probably  be  feldom  lefs  than  ten  or  twelve. 

The  large  banks  made  by  having  double  ditches  are  not,  perhaps,  to  be 
adopted,  but  in  very  wet  fituations,  as  they  take  up  a great  deal  of  land  w'ithout 
affording  any  advantage  over  the  fimple  ditch.  One  ditch  properly  made  will 
be  enabled  to  carry  off  the  water  equally  as  w’ell  as  two;  nor  is  a double  row  of 
plants  to  be  had  recourfe  to  but  in  particular  expofed  places;  as  a fingle  row% 
when  attention  is  paid  in  putting  them  into  the  bank,  will  be  quite  fufficient  for 
the  forming  of  a good  hedge. 

High  banks,  in  whatever  manner  they  may  be  made,  feem  only  to  be  neceffary 
in  fuch  fo'ls  as  are  cold,  wet,  and  fubjefl  to  the  ftagnation  of  moifiure  at  parti- 
cular feafons. 

Where  ditches  on  the  fides  are  required,  they  fliould  conftantly  be  made  to 
fiope  dowm  in  fuch  a way  as  not  to  be  wider  than  fix  inches  at  the  bottom,  as 
by  this  means  the  cattle  wdll,  in  fome  meafure,  be  prevented  from  walking  in 
them,  and  eating  the  young  flioots.  Care  fliould  likewdfe  be  taken  in  perform- 
ing this  bufinefs,  that  none  of  the  ftiff  bad  earth  from  the  bottom  of  the  ditches  be 
thrown  into  the  middle  of  the  bank  where  the  quicks  are  to  be  fet,  as  it  would 
retard  their  growth  very  materially,  and,  in  fome  cafes,  perhaps,  entirely  deftroy 
them. 

In  other  inftances  the  quicks  are  planted  on  the  plain  furface  without  any 
bank  being  raifed,  a furrow  being  formed  with  a common  plough,  or  a fpit  ot 
earth  dug  out,  in  which  the  plants  are  placed  In  rather  a flanting  direffion 
lengthways  of  the  hedge,  as  well  as  againfl  the  upright  fide  of  the  furrow  or 
trench,  at  the  diftance  of  about  four  or  five  inches  from  each  other,  covering 
them  with  a little  of  the  mould  or  earth  that  has  been  turned  up  on  the  other  fide, 
and  treading  it  clofely  to  their  roots.  The  reft  of  the  loofe  mould  is  generally,  in 
this  method  of  planting,  afterwards  laid  clofe  to  the  plants  by  means  of  a fpade. 

Sometimes  they  are  planted  in  the  middle  of  the  furrow  or  trench,  the  earth 
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being  brought  clofe  to  them  by  rhe  feet,  and  the  raking  of  it  up  on  each  fide. 
There  are  feveral  other  varieties  in  the  modes  of  planting,  but  which,  as  they 
differ  only  in  the  manner  of  preparing  the  trench  or  furrow,  and  bringing  the 
mould  to  the  roots  of  the  plants,  do  not  require  to  be  particularly  deferibed. 

In  the  laft  rnethodof  planting,  the  young  quicks  are,  infome  places, putintoholes 
made  by  a kind  of  dibble;  but  this  is  a praftice  that  cannot  be  recommended,  as 
the  roots  of  the  plants  are  not  only  too  much  confined,  but  the  water,  efpecially 
in  retentive  ffiff  foils,  is  liable  to  ffagnate  in  the  holes,  and  prevent  them  from 
taking  root  quickly,  by  which  they  are  often  wholly  deftroyed. 

The  method  of  planting  quick  hedges  upon  the.furface  of  the  ground  Mu'thout 
much  elevation,  feems  moft  fuited  to  the  drier  kinds  of  foil,  or  fuch  as  would  be 
rendered  too  dry  for  their  growth  by  having  ditches  cut  on  the  fides.  But  even 
in  this  way  of  proceeding,  fomekiud  of  ridge,  or  elevation,  fliould  be  preferved, 
that  the  rain  water  may  not  injure  the  young  plants  by  ftagnating  too  much 
about  their  roots. 

In  planting  the  quicks  where  the  ground  is  raifed,  Mr.  Billingfiey  advifes  a 
trench  to  be  cut  in  the  middle  of  the  bank,  into  which  the  fets  are  to  be  put  at 
the  diftances  of  about  three  inches  from  each  other,  with  their  heads  a little 
inclining.  The  roots  muff  then  be  covered  with  a little  of  the  bed  mould,  and 
afterwards  the  whole  trench  be  filled  up  with  rotten  dung  or  compoft,  only  ffrew- 
inc  fome  mere  good  mould  on  the  furface  *.  But  we  are  affured  on  the  autho- 
riw  of  much  experience  and  obfervation,  that  it  is  infinitely  better  to  place  them 
five  or  fix  inches  apart ; and  that  it  is  feldom  neceffary  to  ufe  dung  or  compoff 
to  the  roots  of  them  where  the  foil  is  tolerably  good,  and^are  is  taken  to 
apply  it  well  to  the  roots,  as  it  is  apt  to  breed  infe6ts,  which  are  very  injurious 
to  the  roots  of  the  quicks. 

The  difiances  recommended  above  may,  however,  anfw’er  very  w'cll  where  the 
j)lants  are  fmall,  and  the  fituation  expofed;  but  fix  or  feven  inches  is  better 
where  the  plants  are  of  a good  fize,  and  the  fituation  not  too  open.  Indeed  fome 
advife  them  to  be  planted  fiill  wider,  as  nine  inches;  and  on  good  land,  as  much  as 
a foot.  Thick  planting  is,  however,  in  general,  to  be  preferred,  efpecially  in 
expofed  places ; as  hedges,  under  fuch  circumftances,  for  the  mofi  part  thrive 
the  befi,  efpecially  for  a few  years;  and  they  may  afterwards  be  prevented  from 
being  liable  to  choke  and  defiroy  each  other  by  proper  thinning.  Where  fencing 
wood  is  not  cafily  procured,  it  may  alfo  fometimes  be  a good  practice  to  plant 
the  quicks  both  in  the  face  and  top  of  the  bank. 

In  expofed  fituations  it  will  alw'ays  be  neceffary  to  Ihelter  and  protect  the 
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youiig  plants  by  means  of  fome  fort  of  dead  fence,  fuch  as  dead  hedges,  high 
banks,  low  walls,  rails,  or  belts  of  planting.  Where  the  firfl.  is  employed,  it 
fliould  be  made  about  fonr  inches  diftant  from  the  outer  ed^es  of  the  bank. 
The  hedges  for  this  purpofe  are  moflly  about  two  feet  and  half  high,  and  made 
of  wreath,  or  brufli-wmod,  with  a fufheient  number  of  flakes.  This  mode  is  not 
only  much  cheaper  than  that  of  polls  and  rails,  but  likewife  confiderably  better, 
on  account  of  the  flielter  and  warmth  v/hich  it  affords  to  the  young  plants. 

. In  cold  expofed  fituations,  Mr.  Billingfley  thinks  that  tzeo  fets  of  dead  fences 
may  fometimes  be  required  for  bringing  the  quicks  to  maturity  3 the  expence  of 
w hich  he  calculates  in  this  way 
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It  is  obferved  that  one  w^aggon-Ioad  of  writh  will  cofl  i"]S.6d.  and  make 
about  fifteen  rope  of  fingle  hedge.  And  that  the  old  wood  will  pay  for  fundry 
repairs  of  the  hedges,  ariling  from  different  accidents f.” 

In  low  wet  fituations  it  would  probably  be  the  cheapefl  method  to  have 
recourfe  to  fliort  willow  flakes,  which  might  be  put  into  the  edge  of  the  bank 
in  a Hoping  direftion  outwards,  and  to  be  bound  together  by  means  of  an  eddering 
at  the  top.  In  this  way  the  quicks  would  foon  be  protedled  by  means  of  a living 
fence.  In  the  Devonfliire  mode  of  planting  on  a high  bank,  fomething  of  this 
fort  is  praflifed  for  protefiling  the  young  quicks  on  each  fide. 

High  banks  are  fometimes  raifed  with  fods  and  earth  in  expofed  fituations  for 
the  purpofe  of  protecting  young  plants.  Where  flones  are  plentiful,  and  the  fods 

* The  price  of  hazel  coppice-wood  and  labour  being  confiderably  advanced,  one  Ihllling  per  rope,  it  h 
obterved,  mull  now  be  added  to  thiseftimate. 
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made  on  the  furface,  walls  about  two  feet  high  are  raifed  for  the  fame  purpofe. 
Rails  can  be  ufed  where  proteftion  from  cattle  is  only  required.  If  belts  of 
planting  be  had  recourfe  to  with  this  intention,  the  moft  hardy  forts  of  trees  or 
fhrubs  Ihould  be  placed  on  the  outfide,  and  fuch  as  grow  with  pore  difficulty 
within  them. 

Quicks  for  planting  ought,  as  we  have  already  obferved,  to  be  taken  from 
fuch  nurferies  as  have  been  made  on  good  foils  5 and  ffiould  be  ftraight  in  their 
growth,  with  clean  ftrongy?m^,  and  have  been  twice  tranfplanted  from  the  feed 
bed,  being  about  five  years’  growth  from  the  haw.  This  fort  of  quicks  have 
generally  a great  number  of  roots,  which,  as  has  been  flrewn,  renders  them  more 
certain  of  fucceeding  on  being  planted  out.  It  is  well  obferved  by  Mr.  Middle- 
ton,  that  if  quickfets  are  bought  after  they  are  taken  up,  the  purchafers  Ihould 
beware  that  they  are  nof  thofe  drawn  up  by  the  roots  on  the  commons  ; that  is, 
wild  quicks;  as  they  are  fiunted  plants  which  canker  and  never  grow  well.  It 
is  a cuftom  with  thofe  people  who  live  near  to,  and  on  the  commons,  when  there 
is  an  inclofure,  to  collefl  the  wild  quicks,  cut  the  tops  off  within  only  a few 
inches  of  the  Items,  and  fell  the  roots.  They  commonly  difpofe  of  them  at  a 
much  lower  price  than  the  nurfery-men,  but  they  will  never  make  a good 
fence*. 

Thefe  fences  are  frequently  prevented  from  fucceeding  fo  well  as  they  might 
otherwife  do,  efpecially  where  the  quicks  are  young,  by  the  bottoms  being  neg- 
lected and  not  kept  fufficiently  clean.  They  fliould  be  well  weeded  and  hoed  as 
often  as  is  neceffary,  and  every  fort  of  rubbilh  be  carefully  removed  from  about 
their  roots  and  Items.  This  may  be  performed  in  the  molt  eafy  and  beneficial 
manner,  by  firfl  loofening  the  earth  on  the  fides  of  the  plants  by  means  of  a fort 
of  fpud  or  three-pronged  fork,  as  the  roots  are  thus  not  fo  liable  to  be  injured, 
while  the  weeds  are  more  readily  removed.  In  young  hedges,  this  bufinefs  fliould 
always  be  done  as  early  as  poffible  in  the  fpring,  in  order  that  the  w'eeds  may  be 
prevented  from  feeding,  asw'ell  as  getting  too  great  a head.  In  the  cleaning  of 
hedges,  when  fituated  in  the  banks  of  ditches,  it  is  a common  praCtice  to  pare  the 
furface  off  thinly  by  a fpade ; but  which,  though  it  renders  it  clean  for  the  time, 
not  only  expofes  the  banks  more  to  the  mouldering  effeCls  of  the  air  and  frofts, 
but  in  time  fo  reduces  them  that  the  roots  of  the  plants  are  left  expofed,  and  the 
ditches  fo  choaked  up  as  to  prevent  the  water  from  getting  readily  away. 
Where  the  ftiovelingsfrom  the  ditches  in  road  fides,  or  other  places,  are  laid  up  to 
the  roots  of  the  plants,  which  is  often  done  when  they  are  put  in  on  high  banks, 
great  care  fliould  always  be  taken  to  lay|  them  up  and  fecure  them  well,  by 
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placing  tongh  fads  for  them  to  reft  againftj  as  where  they  are  only  bet  or  plaftercd 
up  b>  the  fpade,  they  are  foon  apt  to  crumble  and  carry  down  with  them  large 
paits  of  the  banks,  by  which  more  injury  than  good  is  often  done. 

The  cropping  of  flieep  and  cattle  ought  alfo  condantly  to  be  well  guarded 
againft,  but  where  this  has  happened,  the  bruifed  fiioot  ftiould  always  be  cut 
down  within  an  inch  or  two  of  the  ground.  The  mould  ftiould,  likewife,  be 
loofened  and  drawn  up  a little  to  the  roots  of  the  plants,  by  which  they  are  made 
to  grow  not  only  more  vigoroufty,  but  to  fend  out  more  numerous  ftioots. 

All  the  operations  for  the  above  purpofes  ftiould,  probably,  be  performed  much 
more  frequently  than  is  the  common  practice  among  farmers ; or  than  has  been 
generally  fuppofedj  as  by  fuch  means  the  general  growth  of  the  hedges  wilLnot 
only  be  encouraged,  but  more  numerous  ftioots  be  fent  off  from  the  bot- 
tom ftems,  and  thus  render  them  thicker. 

In  regard  to  the  propriety  of  planting  timber  trees  in  hedge-rows,  there  is 
fome  difterenceof  opinion;  we  apprehend,  however,  that  it  cannot  in  general  be 
admitted  to  any  very  great  extent,  though  it  ought  not  probably  to  be  totally  neo-- 
lefled.  When  planted  in  this  way,  the  droppings  of  large  trees  do  not  only  fre- 
q^uentlydeftroy  the  young  thorn  plants,  and  thereby  caufe  holes  or  vacancies  in  the 
hedges,  but  confiderably  injure  different  forts  of  crops,  efpecially  thofe  of  the 
corn  and  grafs  kinds. 

Where  hedge-row  planting  is,  however,  wholly  difregarded,  there  is  a naked- 
nefs,  as  well  as  wildnefs  of  profpe6l,  which  is  highly  difgufting  to  the  eye  of  the 
traveller.  Befides,  as  iathis  way  timber  trees  are  raifed  with  but  little  expence, 
or  trouble,  there  would  feem  to  be  confiderable  lofs  to  the  proprietors  of  land,  as 
well  as  farmers,  in  not  paying  fome  attention  to  fuch  methods  of  raifing  ufeful 
and  neceffary  timber. 

When  this  method  is  followed,  and  for  planting  in  the  angles,  corners,  and 
other  wafte  fpots  of  fields,  the  Scotch  fir,  the  beech,  larch,  fycamore,  and 
birch,  as  being  hardy  trees,  are  the  moft  proper.  The  afti  may,  likewife,  be 
made  ufe  of  in  fome  cafes  without  any  inconvenience..  It  is,  however,  thought 
by  fome  that  timber  is  raifed  at  a greater  expence  in  this  way  than  any  other, 
when  all  the  injury  they  do  is  taken  into  the  account. 

The  common  cuftom  of  cutting  and  clipping  young  thorn  and  other  quick 
hedges  every  year,  however  advantageous  it  may  be  confidered  in  point  of  the 
appearance  of  the  fence,  is  highly  prejudicial  to  the  growth  of  the  quicks  oc 
Other  plants,  keeping  them  fmall  and  weak  inthe  ftems,  and  rendering  the  hedges, 
as  they'grow  old,  open  at  the  bottoms,  On  the  contrary,  thofe  that  are  left  to- 
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themfelves  become  ftrong  in  the  ftems,  and  have  large  fide  branches,  which,  b^ 
interweaving  with  one  another,  render  the  hedge  thick  and  impenetrable.  Thofe 
that  are  cut  at  proper  intervals,  as  about  every  feven  or  eight  years,  have  gene- 
rally a confiderable  fuperiority  over  thofe  which  have' been  clipped  from  the  time 
they  were  firft  planted.  Befides,  there  is  a confiderable  faving  of  labour,  and  the 
Itedges  are  far  more  profitable. 

When  pruning  is  neceffary,  it  may  be  performed  in  a neat  and  expeditious 
manner,  by  means  of  a pair  of  pruning  (hears  ; the  beft  fort  of  which  are  thofe 
conftru£led  with  a ftrong  (harp  blade,  about  fix  or  eight  inches  in  length,  moving 
between  two  pieces  of  iron,  with  fquare  edges  as  cheeks.  The  handles  fnould 
be  a good  length,  in  order  to  give  the  operator  fufiicient  command  in  cutting 
the  upper  parts  of  the  hedge,  and  the  higher  one  three  or  four  inches  longer  than 
the  lower*.  Some  w'orkmen,  however,  prefer  for  this  purpofe  an  inftrument 
made  fomewhat  in  the  form  of  a reaping-hook,  and  extremely  (harp,  to  which 
is  fixed  a handle  of  about  two  feet,  or  two  feet  and  an  half  long.  In  the  hands 
of  an  expert  workman  this,  too,  is  a very  good  implement. 

The  time  at  which  hedges  are  ufually  cut  is  the  fummer,  which,  from  the  fiate 
of  vegetation,  is  evidently  the  moft  improper  that  can  be  chofen,  as  the  plants  by 
being  cut,  while  full  of  fap  or  juice,  cannot  but  be  greatly  injured.  The  moft 
fuitable  period  for  this  bufinefs  would  feem  to  be  that  of  the  latter  part  of  au- 
tumn, when  the  growth  of  the  plants  is  in  a declining,  or  the  leaft  vigorous  ftate. 

In  refpeft  to  the  manner  of  cutting  them,  various  methods  are  adopted  and 
praflifed,  but  that  which  feems  to  give  them  the  moft  ufeful  form,  is  by  letting 
them  have  a kind  of  Hoping  or  narrowing  dire£fion  on  both  fides  from  the  bot- 
tom to  the  top,  as  by  fuch  a mode  the  thickell  part  will  be  in  the  bottom  where 
it  is  the  moft  wanted.  The  reverfe  of  this  is,  however,  frequently  the  cafe  in  cut 
or  clipped  hedges. 

The  bufinefs  of  clipping  or  pruning  hedges  fhould  not,  as  has  been  juft  ob- 
ferved,  be  performed  too  frequently,  as  by  fuch  means  they  are  liable  to  become 
thin  in  the  bottoms,  a defect  which  can  only  be  effectually  removed  by  cutting 
the  plants  down  clofe  to  the  ground.  For  feveral  years  after  a hedge  has  been 
planted  it  ftiould,  therefore,  probably  undergo  little  cutting,  except  in  the  lateral 
branches  that  may  fpread  out;  in  the  taking  off  of  which,  attention  fliould 
always  be  had  to  draw  it  to  a ridge-like  form,  or  make  it  the  narroweft  at  the  top, 
as  has  been  fugffefted  above. 

On  thefe  points  it  has  been  remarked,  by  a very  able  and  experienced  writer, 
* General  View  of  the  Agriculture  of  Northumberland. 
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that  nothing  can  be  more  prejudicial  to  a young  hedge  than  an  Injudicious 
application  of  the  fciffars  j and  that  although  it  be  extremely  common  to  clip 
the  top  of  a hedge  for  a few  years  at  firfl:,  even  where  it  is  to  be  difcontinued 
ever  afterwards,  yet  it  would  hardly  be  poffible,”  he  thinks,  “ to  contrive  a 
pra6Hce  that  would  be  more  prej.udicial  to  it  than  this  is.  The  chief  properties 
that  conflitute  the  excellence  of  a hedge,  are  ftrength  and  clofenefs.  Now,,”  fays, 
he,  “ a hedge  can  be  made  ftrong  by  nothing  elfe  than  the  vigour  and  fize  of 
the  principal  ftems  of  which  it  is  compofed.  But  it  is  evident  that,  by  cutting 
the  tops  of  all  the  radical  flioots,  each  of  them  is  forced  to  fend  out  a great  many 
fmaller  ones,  as  in  a pollard-tree  ; and  each  of  thefe  fmall  fterns  being  cut  again 
and  again,  are  divided  into  ftill  fmaller  and  more  numerous  ramifications,  till 
their  number  is  increafed  to  fuch  a degree,  and  their  fize,  of  coafequence,  fo- 
much  diminiriied,  that  the  hedge  may  be  faid  to  confift  entirely  of  .an  infinite 
number  of  fmall  twigs  clofely  interwaven  with  one  another,  which  have  not  fuf- 
ficient  ftrength  to  make  any  coaftderable  refiftance  to  a furious  bull,  or  other 
ftrong  animal,  who  will  eafily  break  through  any  part  of  fuch  a hedge  that  he 
may  chance  to  attack,  however  clofe  it  may  appear  to  be.  -But  if,  inftead  of 
being  cut  on  the  top,  the  thorn  be  allowed  to  advance  upwards  without  any 
interruption,  its  ftem,  like  that  of  any  other  free,  will  continue  to  increafe  in 
fize  and  ftrength,  and,  in  a ftiort  time,  become  fo  large  as  to  be  able  to  refift 
the  whole  force  of  any  animal  that  we  may  have  occafion  to  fear.  They  even  in; 
time  become  fo  large,  as  to  occupy  almoft  the  whole  fpace  that  was  originally 
left  between  the  plants,  fo  as  to  form,”  he  fays,  “ a folid  vegetable  wall  (if  he 
may  ufe  that  expreflion),  which  it  is  almoft  impoflible  for  any  force  to  overturn. 
It  is  therefore  obvious,”  he  thinks,  “ that  cutting  the  top  of  a hedge  when  young, 
tends  greatly  to  diminifh  the  ftrength  of  it*.” 

He  further  obferves,  that  it  will,  perhaps,  be  a more  difficult  talk  to  con^- 
vince  the  reader,  that  this  pra6tice  likewife  tends  to  dlminifti  the  thicknefsof  the 
hedge ; although  he  flatters  himfelf  that  he  fliall  be  able  to  demonftrate  this  as 
clearly  as  the  other.  “ When,”  fays  he,  “ the  principal  ftem  of  any  tree  is  cut  over, 
the  fap  that  would  have  gone  to  increafe  the  fize  of  its  top,  being  ftopt  in  its 
afeent,  forces  out  a great  many  flioots  all  round  the  ftem,  immediately  below 
the  place  where  it  has  been  cut  over.  And  when  this  is  the  cafe  with  a hedge, 
the  number  of  ftioots  that  are  crowded  together,  draw  the  fap  fo  powerfully  to 
that  place,  and  occafion  fuch  adeepfliade  below  it,  that  all  the  horizontal  flioots. 
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wTiich  had  fprung  out  from  the  ftem,  near  the  roots,  being  deprived  of  their  nou- 
rifliment,  and  the  influences  of  the  air,  are  checked  in  their  gro\\'th,  and  in  a 
fhort  time  totally  perilh,  leaving  the  ftem  at  the  root  quite  naked  and  bare.  And 
as  there  are  from  that  period  no  branches  fpringing  immediately  from  the  under- 
part of  the  ftem  to  detain  the  fap  in  its  paflage,  and  make  that  part  of  it  increafe 
in  fize,  it  there  continues  fmall  and  weakly  ; while  the  top,  continuing  to  advance 
with  luxuriance,  becomes  fo  large  and  weighty,  as  to  be  with  difficulty  fup- 
ported  by  thefe  fmall  naked  flianks,  which  gradually  become  barer  and  barer 
every  year.  But  every  one  knows,”  he  fays,  “ that  if  the  bottom  of  a hedge 
be  open,  it  is  of  very  little  confequence  whether  it  be  clofc  above  or  not  r-’and 
he  leaves  it  to  be  determined  by  experience,  whether  this  is  not,  in  general,- the 
condition  of  hedges  which  have  been  clipped  in  the  top  when  young,  efpecially 
in  thofe  cafes  w’here  the  hedge  has  made  vigorous  (hoots  the  flrft  year.  And  if 
it  (hall  be  found  that  this  is  in  general  the  cafe,  we  muft  conclude,”  he  thinks, 
“ that  the  pra£lice  here  reprehended  tends  to  make  the  hedge  thinner,  as  well 
as  weaker,  than  it  would  have  been  if  that  operation  had  been  entirely  omitted. 
But  if  an  hedge  is  allowed  to  advance  in  height,  without  being  cut  in  the  top, 
the  fmall  branches  that  fpring  out  near  the  root,  not  being  ftarved  by  the  extra- 
ordinary fu£tion,  or  fuffocated  by  the  (hade  of  too  luxuriant  branches  above 
them,  continue  to  live,  and  detain  a part  of  the  fap,  fo  as  to  make  the  under 
part  of  the  ftem  ftill  continue  to  increafe  in  fize  and  ftrength,  and  be  well  able 
to  fupport  the  fmall  top  that  it  thus  acquires.  And  if  the  moft  luxuriant  fide- 
branches  that  may  fpring  out  above,  are  from  time  to  time  pruned  away,  fo  as 
not  to  be  allowed  to  overfhade  thofe  that  may  be  below,  thefe  laft  will  continue 
to  grow  as  long  as  the  hedge  exifts.  And  as,  by  this  management,  there  will 
be  but  few  fide  branches  of  any  confiderable  fize,  the  principal  ftems  will  advance 
with  very  great  vigour,  gradually  tapering  from  the  root  upwards.  He  cannot,” 
he  thinks,  “ be  too  particular  in  advifing  the  hufbandman  to  beftow  his  atten- 
tion chiefly  to  the  proper  formation  of  the  upright  ftems  of  the  hedge,  becaufe 
upon  this  the  whole  future  ftrength  of  the  hedge  muft,”  he  fuppofes,  “ entirely 
depend  : and  if  thefe  are  once  rightly  formed,  it  will  be  an  eafy  matter  to  give 
it  every  quality  that  we  could  wifh  for  in  a hedge.  For,  if  thefe  ftrong  ftems 
Ihould  be  even  entirely  deftitute  of  fmall  branches,  abundance  of  them  may  be 
made  to  puthout  whenever  it  (hall  be  thought  neceflary,  by  only  making  a flight 
wound  in  the  naked  Item,  wherever  you  defire  that  young  branches  fhould 
appear  : for,  below  every  fuch  wound,  a number  of  fmall  flioots  will  fpring 
forth  the  enfuing  feafon  j the  points  of  which  being  cut  off,  a ftill  greater  num- 
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ber  of  fmall  twigs  will  be  fent  out,  which,  by  being  frequently  cut,  will,  in  a 
fliort  time,  form  a covering  as  clofe  as  could  be  defired.  The  truth  of  this  rea- 
foning,”  he  fays,  “ he  experienced  at  a very  early  period  of  his  life;  for,  having 
then  had  occafion  to  drefs  a garden  that  was  furrounded  by  an  old  hedge,  which 
had  always  been  allowed  to  grow  as  nature  prompted,  never  feemingly  having 
been  touched  either  by  knife  or  feiffars,  he  found  the  branches  draggling  very 
far  on  every  fide  ; all  of  which,”  he  fays,  “ he  caufed  to  be  cut  off  quite  clofe 
by  the  upright  ftems,  which  then  were  left  entirely  naked,  and  appeared  like  as 
many  may-poles  placed  befide  one  another.  But  by  cutting  a good  many  flight 
{notches  all  along  thefe  ftems,  at  the  diftance  of  a few  inches  from  one  another, 
they  were  in  one  year  entirely  covered  with  young  flioots  ; which  fmall  branches, 
by  being  cut  once  or  twice  in  one  feafon,  put  out  fuch  a number  of  fmaller 
ramifications,  as  in  a fliort  time  formed  a covering  fo  very  clofe,  that  it  was 
hardly  poflible  to  fee  an  obje6t  through  it  in  any  part.  Nor  did  he  ever  in  his 
life  fee  a -hedge  that,  either  for  flrength  or  beauty,  could  be  compared  with  this 
one.  Many  of  the  ftems  were  fix  or  eight  inches  in  diameter;  and  they  grewfo 
clofe  to  one  another,  that  no  animal  larger  than  a fmall  bird  could  poflibly  have 
penetrated  it. 

“ From  thefe  obfervations,”  he  thinks,  “ it  will  appear  evident,  that  if  we 
-wifli  to  have  a good  hedge,  either  in  refpe£l  of  ftrength  or  clofenefs,  it  is  of  im- 
portance never  to  fliorten  the  top  flioots,  at  lead;  while  it  is  young;  but  it  is 
always  of  ufe  to  prune  the  Tides,  cutting  ofiT  all  the  lateral  flioots  with  the  feiffars 
quite  olofe  to  the  upright  ftems,  after  the  firft  year’s  growth.  And  if,  after  the 
growth  of  the  fecond  year,  it  fliould  happen  that  too  many  flioots  have  fprung 
out  at  the  top  of  the  firft  year’s  flioots  (which  very  frequently  is  the  cafe),  thefe 
fupernumeraries  fliould  be  cautioufly  pruned  away  with  a knife;  taking  out  all 
the  ftrong  upright-growing  branches,  excepting  one  for  a ftem  ; being  always 
particularly  careful  to  cut  them  aw'ay  quite  clofe  to  the  ftem  from  which  they 
fpring : for  if  this  caution  were,”  he  fays,  “ neglefted,  a greater  number  of 
•flioots  would  fpring  out  from  the  wound,  and  the  malady  be  increafed  rather 
than  diminiflied*.” 

Thefe  circumftances  being  properly  attended  to,  the  hedge  will,  it  is  con- 
ceived, need  no  farther  care  afterwards,  but  to  be  defended  from  cattle,  kept 
free  of  weeds,  and  clipped  in  the  Tides  once  a-year  for  fome  time ; care  being 
always  taken  at  each  clipping  to  go  as  clofe  to  the  laft  as  can  eafily  be  done, 
efpecially  towards  the  upper  parts  of  the  hedge  ; but  towards  the  bottom,  the 
flioots  may  be  allow'ed  to  remain  gradually  a little  longer,  fo  as  to  make  the  fide 
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of  (he  hedge  to  Hope  inwards  a littie  above,  which  gives  to  the  under-twigs  a 
fr;  'hrrfs  they  could  not  otherwife  be  made  to  attain.  In  firfl  performing  this 
operation,  particular  attention  fhould  be  paid  to  clip  it  as  near  to  the  upright 
fie.  s as  poflible  j for,  as  the  fide  branches  muft  always  extend  a little  farther 
at  every  cutting,  if  this  caution  be  negledled  the  lateral  flianks  will,  in  time,  be- 
come naked,  and  difagreeable  voids  of  courfe  formed  in  the  furface  of  the 
hedge. 

By  attending  to  thefe  rules  for  a few  years,  he  fuppofes  the  hedge,  while  it 
advances  in  height,  will  become  as  clofe  in  the  fides  as  could  be  wiflied  for;  and 
that  although  the  clipping  of  the  fides  fliould  be  difeontinued  after  a Ihort  time, 
it  will  be  in  no  danger  of  running  into  great  diforder  j for,  as  the  vigour  of  the 
fide  flioots  will  have  been  much  diminiflied  by  having  been  fo  frequently  divided, 
none  of  them  will  afterwards  advance  to  fuch  a diflance  as  to  deform  or  hurt  the 
hedge;  fo  that,  he  thinks,  the  operation  may  be  difeontinued,  unlefs  in  cafes 
where  great  neatnefs  is  wanted. 

In  comparing  quickfet  hedges  with  walled  fences,  Mr.  Billingfley  remarks, 
that  “ they  are  beautiful  to  the  eye,  and  that  if  the  climate,  quality,,  and  depth 
of  foil,  be  fuch  as  to  throw  out  a vigorous  (hoot,  and  minute  attention  be  paid  to 
them  in  their  infancy,  they  are  lefs  expenfive,  and  at  the  end  of  fourteen  years 
will  yield  a fufficient  produce  w'hen  cut  down  and  plaflied  to  pay  all  the 
expences  incurred  in  the  firft  making;  and  that  this  cutting  may  be  repeated 
every  twelve  or  fourteen  years  without  injury  to  the  flocks*.” 

He  alfo  judicioufly  reminds  the  farmer,  that  the  proper  time  for  plafliing  his 
hedges  is  when  the  land  is  to  be  ploughed,  or,  if  it  be  pafture,  when  the  crop  is 
to  Hand  for  hay.  By  taking  advantage  of  the  ground  being  in  thefe  fituations, 
the  mifehief  produced  by  cattle  wdll  be  perfedlly  provided  againft. 

In  the  management  of  old  hedges,  feveral  different  methods  are  employed. 
Where  they  become  much  dinted,  from  the  badnefs  of  the  foil  in  w'hich  they  are 
planted,  or  other  fimilar  caufes,.  the  mod  ready  and  effectual  mode  of  recover- 
ing them  is  probably  to  cut  the  plants  of  which  they  are  compofed  downi 
pretty  clofe  to  the  furface  of  the  ground  in  the  latter  end  of  autumn,  or  the 
early  part  of  the  fpring  ; afterwards  keeping  them  perfetlly  free  from  weeds, 
and  managing  them  in  the  way  that  has  been  diredted  above.  And  in  the 
fpring,  when  the  young  buds  begin  to  appear,  it  is  advifed,  by  an  experienced 
writer,  to  attend  carefully  to  the  dumps,  in  order  to  rub  off  all  the  buds,  ex- 
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cept  one  or  two  of  the  ftrongefl:,  which  are  beft  placed  for  (hoots;  as  where 
the  whole  number  are  fufFered  to  remain  and  grow,  they  foon  become  weak 
and  reftri(5ted  in  their  growth,  as  in  the  former  cafe.  For  want  of  due  attention 
to  this,  hedges  that  have  been  feveral  times  cut  over,  are  frequently  quite 
fpoiled.  Where  the  fields  on  the  fides  of  hedges,  treated  in  this  way,  are  in  a 
ftate  of  tillage,  they  are  likewife  conftantly  found  to  thrive  better  than  where 
that  is  not  the  cafe,  efpecially  if  they  have  been  planted  on  the  plain  furface, 
or  only  on  a flight  bank 

In  other  inftances,  hedges,  when  they  have  had  about  eight  or  ten  years* 
growth,  are  headed  down  to  the  height  of  two  or  three  feet.  This  is,  how- 
ever, by  no  means  a good  praftice,  as  in  confequence  of  the  young  flioots 
fpringing  from  the  tops  of  the  ftems,  the  low^er  parts  of  the  hedge  in  a few  years 
not  only  become  thin,  bare,  and  full  of  openings,  many  of  the  ftems  being 
dead,  but  from  their  (hooting  out  fo  bufliy  at  the  top,  they  are  apt  to  fmother 
all  below.  After  the  hedge  has  a fecond  time  grown  large,  the  fhoots  that 
fpring  from  the  tops  of  the  old  (terns  are,  however,  again  fubje/ded  to  the 
axe,  a few  being  left  merely  for  the  purpofe  of  nicking  or  laying  down  even 
with  the  top  of  the  hedge.  Such  a fence  as  this  never  looks  well,  nor  is  it 
futiicient,  without  dead  wood  being  put  in  the  bottom,  to  prevent  (lieep  from 
running  through  it,  by  w'hich  all  the  young  (hoots  are  either  broken  down 
or  killed. 

Another  method  which  is  pra61ifed  by  fome  farmers,  and  which  is  undoubt- 
edly better  than  that  which  we  have  juft  defcribed,  is  that  of  laying  the  hedges. 
This  is,  however,  a mode  chiefly  employed  when  they  are  not  very  old,  but 
thin  and  full  of  gaps  or  fpaces,  where  there  are  no  plants,  and  is  done  by  cut- 
ting off  the  ftems  of  the  quicks  clofe  to  the  ground,  leaving  only  one  in  the  fpace 
of  about  every  foot,  which  is  trimmed  nearly  to  the  top,  nicked,  and  then  laid 
down  and  interwoven  in  an  horizontal  pofition,  either  with  fuch  living  (lakes 
as  may  have  been  left,  or  dead  ones  fet  into  the  ground  at  about  the  diftance  of 
a foot  and  half  from  each  other.  The  top  of  the  hedge  is  afterwards  bound 
with  ftraight  branches  of  hazel,  or  other  fmall  wood,  twifted  together  in  fuch  a 
way  as  to  inclofe  each  (lake,  by  which  means  they  are  fupported,  and  the 
layers  kept  in  their  proper  fituation.  From  the  tops  of  the  ftems  which  have 
been  thus  cut,  and  thofe  which  are  nicked,  in  a couple  of  years  an  abundance  of 
young  (hoots  arife,  by  which  an  excellent  thick  hedge  is  formed.  In  per- 
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forming  this  bufinefs  the  operator  Hiould,  however,  be  careful  to  fill  up  the  places 
very  well  where  the  hollows  or  void  fpaces  formerly  were,  by  laying  them  more 
clofely  down,  and  putting  in  proper  flakes.  In  making  this  fort  of  hedges  the 
perfons  employed  begin  at  one  end,  and  proceed  regularly  forward  till  the  whole 
is  laid  down  to  the  proper  height,  which,  by  a good  workman,  is  very  readily 
accomplifhed.  In  fuitable  fituations,  flakes  of  willow  or  alder  may  be  employed 
with  advantage,  as  they  frequently  take  root  and  grow  well.  This  is  an  ex- 
tremely good  method  of  renewing  an  old  hedge  under  fuch  circumflances.  The 
principal  objedtion  to  the  above  plan  is,  that  in  the  courfe  of  a few  years  the  layers, 
efpecially  if  they  be  thick  or  flrong  ones,  die,  and  the  young  wood  underneath  is 
much  checked  and  injured  in  its  growth,  by  the  droppings  from  them  and  the 
decayed  bindings. 

But  the  befl,  and  probably  the  moft  advantageous  method  of  renewing  an 
old  hedge  for  the  farmer,  particularly  where  it  can  be  prote61ed  from  cattle,  is  that 
of  heading  the  whole  down  to  within  a few  inches  of  the  ground  or  bank.  By 
this  means  in  a couple  of  years  an  aftonifhing  quantity  of  young  wood  is  pro- 
duced, fo  as  to  form  a hedge  that  can  fcarcely  be  feen  through.  Where  there 
are  ditches,  the  fcourings  may  be  thrown  up  to  the  roots,  which  ferve  as  a fort 
of  earthing  up  to  the  plants,  and  make  them  grow  with  greater  vigour  and 
flrength.  By  this  method,  however,  if  the  hedge  be  old,  many  of  the  larger  thorns 
will  frequently  die.  In  laying  the  earth  up  to  the  roots  great  care  fliould  be  taken, 
as  injury  is  often  done  by  overloading  them,  whole  fences  being  fometimes  de- 
flroyed  in  that  way.  Where,  however,  the  plants  are  cut  clofe  down,  and  fuitable 
earth  applied  over  them,  a great  number  of  vigorous  flioots  are  not  only  fent  out 
from  each  flem,but  from  their  being  in  the  ground  frequently  take  root,  and  become 
independent  plants,  by  which  the  bottom  parts  of  the  hedges  become  extremely 
thick  and  clofe.  A flight  flake  and  edder  fence  muft  be  made  in  order  to  pre- 
ferve  the  flioots  from  being  cropped  and  deflroyed.  Part  of  the  wood  which 
has  been  cut  out  of  the  hedge  ferves  for  this  purpofe  ; the  remainder  being 
either  employed  in  making  of  other  fences,  or  made  into  bavins  for  the  ufe  of 
bakers,  &c.  * by  which  a confiderable  profit  is  immediately  produced.  By  this 
method  too,  where  there  are  ditches,  the  fides  of  the  banks  are  much  prefei'ved 
from  being  deflroyed  by  cattle,  as  the  plants  (hoot  out  both  on  the  fides  and  the 
tops  of  them. 

This  feeras,  therefore,  to  be  a much  better  praflice  than  that  of  making  a 

* In  London  thefe  bavins  generally  fell  at  about  a guinea  a hundred,  delivered, 
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folid  face  to  the  bank,  by  means  of  either  fods  or  ftones,  as  the  young  wood  is 
not  prevented  from  growing  on  the  tides  of  the  banks,  or  the  banks  fo  liable 
to  be  thrown  down  by  animals.  Befides,  there  is  confiderably  more  produce  of 
wood  from  the  hedge,  which  in  many  tituations  is  an  ohje£l  of  great  importance. 
Where  hedges  grow  thin  at  the  bottom,  Mr.  Harper,  an  ingenious  Lancatliire 
farmer,  was  accuftomed  to  follow  this  pratlice:  “ He  cut  the  wood  very  low, 

leaving  the  young  and  vigorous  flioots ; after  cutting  away  the  old  wood,  he 
took  a hand-faw,  and  cut  away  again  that  part  of  the  old  dump,  fo  far  as  was 
fliaken  by  the  hatchet  in  the  firft  feparation,  and  few  the  top  level,  fo  that  the 
water  might  not  remain  upon  it.  By  this  praflice,  ” he  fays,“  the  flioots  will  grow 
flronger,  and  more  in  number,  in  one  year,  than  they  would  by  the  common 
practice  in  three  years.  When  the  flioots  are  half  a yard,  or  two  feet  long,  he 
bends  the  young  flioots  down,  and,  where  room  permits,  makes  a bole  in  the 
bank  with  a (hovel,  in  which  the  flioots  are  clofely  tied  down  with  hooked 
flicks,  and  covered  up  again  with  earth,  when  thefe  young  branches,  with  a 
little  nurfing,  will, by  taking  root  afrefli,  form  a newhedge’’^.”  But  from  the  great 
trouble  and  confequent  expence  ot  this  method,  it  can  probably  only  be  had  re- 
courfe  to  in  particular  inftances.  There  can,  however,  be  no  doubt  but  that 
the  lefs  injury  there  is  done  in  the  cutting  of  the  plants,  the  better  they  will 
throw  out  young  flioots,  and  alfo  the  lefs  liable  they  will  be  to  decay  from  the 
flagnation  of  moifture  upon  them. 

It  has  been  fuggefted  by  fome  planters,  that  quick  hedges  may  much  more 
readily  be  raifed  by  the  warmth  and  flielter  of  low  ftone  walls  ; they  have  there- 
fore propofed  the  making  of  both  a wall  and  a hedge  ; to  which  there  can  cer- 
tainly be  only  one  material  objediion,  which  is  that  of  the  expence.  Where 
there  are  plenty  of  ftones,  and  the  fituation  is  elevated,  cold,  and  expofed, 
fuch  a plan  may  be  deferving  of  attention. 

The  wall  in  thefe  cafes  fliould  be  about  four  feet  and  an  half  high,  and  be  turfed 
on  the  top  ; the  quicks  being  planted  on  a low  bank  raifed  under  it,  and  a dead 
fence  made  on  the  infide,  in  order  to  afford  them  protedllon  f.  After  the  quicks 
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f The  expences  of  this  as  ftated  by  Mr.  Eillingiley,  In  the  Agricultural  Report  of  the  County  of 
Somerfet,  hand  thus:  s.  d. 
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are  grown  up,  the  wall  may  be  pulled  down,  and  the  materials  be  converted  to 
other  ufes. 

There  is  another  mode  of  fencing,  which  is  fometimes  adopted  in  expofed 
fituations,  where  the  foil  is  fufficiently  good,  which  is  that  of  planting  full- 
grown  floe,  or  black-thorn,  pretty  thick,  and  mixing  with  them  hazel,  withey, 
the  large  briar,  8cc.  cutting  off  their  tops  to  the  height  of  about  three  feet,  on  a 
bank  raifed  from  two  to  three  feet,  with  ditches  fufficiently  deep.  This  is  not, 
however,  a method  to  be  recommended,  except  in  fuch  kinds  of  bleak  fitua- 
tions. The  black-thorn  abounds  in  moft  places,  and  may  therefore  be  eafily 
procured.  The  loppings  of  the  plants  may  be  ftuck  along  the  fide  of  the  bank, 
being  well  fecured  by  fuitable  flakes,  fo  as  to  guard  the  flocks  from  being  in- 
jured by  cattle  or  flieep.  This  fort  of  fence  is  made  at  an  extremely  cheap  rate, 
from  the  low  price  of  the  plants  j and  from  their  throwing  out  flvoots  very  ex- 
tenfively,  with  the  affiftance  of  the  briar,  in  fuch  fituations,  fometimes  foon  form 
a clofe  and  impervious  hedge. 

In  this  way  this  fort  of  thorn  does  not,  indeed,  grow  to  any  great  height,  but 
fufficient  with  the  bank  for  the  purpofes  of  confining  and  Iheltering  animals. 
If  the  fields  be  in  a ftate  of  arable  cultivation,  the  ditches,  when  made  of  a good 
depth,  will  prevent  the  running  of  the  roots  from  obftrudting  the  plough  * f . 

£,.  s.  d. 
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f One  good  waggon-load  of  thefe  plants.  It  is  obferved  in  the  fame  work,  will  be  fufficient  for  twelve  rop^. 
The  coft  is  thus  eftimated  : 

£.  s.  d. 


Making  the  bank 
Digging  up  and  planting 
Carriage  of  plants 
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In  refpe£\  to  the  carriage,  the  price  muft  vary  according  to  the  diftance,  and  other  circumRances. 
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Where  land  is  much  expofed  to  the  fea  air,  it  is  found  extremely  difficult  to- 
raife  quick  fences  upon  it  as  this  air ; probably  from  the  fuperabundant  quantity  of 
muriatic  acid  which  it  conveys,  and  which  is  readily  feparated  from  it,  on  ac- 
count of  its  loofe  ftate  of  combination,  is  highly  defl.ru6tive  to  the  white-thorn, 
and  feveral  other  plants  employed  in  the  making  of  hedges.  The  beft  mode  in 
fuch  fituations  is  probably  that  of  planting  beech,  as  it  feems,  in  a great  meafure, 
proof  againfl  the  injurious  operation  of  this  kind  of  air.  The  bank  on  which  it 
is  to  be  planted  flrould  be  fix  or  feven  feet  high,  and  four  or  five  in  width  at  the 
top  j on  which  the  young  beech  plants  are  to  be  put  in,  in  twm  or  three  rows,  at 
about  the  diflance  of  a foot  from  each  other,  and  fufficiently  thick  in  the  rows. 
In  moft  cafes  no  ditch  is  made  ; but  in  fome  inftances  the  banks,  or  mounds,  are 
prevented  from  crumbling  down  either  by  a low  done  wall,  or  fome  other  fuitable 
means.  The  growth  of  thefe  plants  is  rapid,  they  therefore  foon  form  not  merely 
an  excellent  and  beautiful  fence,  but  one  that  is  highly  advantageous  both  inre- 
fpeft  to  the  flielter  which  it  affords,  from  the  leaves  being  retained  to  a late 
period,  and  the  annual  profit  that  may  be  derived  from  it  j as  when  at  ma- 
turity one  of  the  rows  may  be  alternately  cut  and  converted  to  various  ufes, 
and  the  others  plaflied  or  trimmed  fo  as  to  yield  much  wood  for  fuel  or  other 
purpofes.  This  fort  of  hedge  has>  however,  one  great  difadvantage,  which  is 
that  of  requiring  fo  large  a quantity  of  earth  for  the  making  of  the 
bank. 

In  fituations  fuch  as  the  above,  furze  may  often  be  made  ufe  of  for  a fence, 
as  the  young  furze  grows  quickly,  and  without  much  difficulty,  if  they  be 
railed  by  fowing  the  feeds  thickly  upon  pretty  high  and  broad  banks,  with 
ditches  on  the  fides.  As  the  old  parts  of  furze  foon  die  away,  it  will  al* 
ways  be  neceffary  to  guard  againft  the  thinnefs  produced  in  this  way,  which 
may  probably  be  beft  done  by  cutting  the  plants  clofe  down  firft  on  one  fide, 
and  then  on  the  other,  every  two  or  three  years,  to  admit  of  which  is  the 
principal  defign  of  fuch  a broad  bank ; and  thus  have  a fence  on  one  fide  or  the 
other  conftantly  in  perfeflion.  The  cuttings  obtained  in  this  manner  may  in 
fituations  where  fodder  is  fcarce  be  made  ufe  of,  when  bruifed,  as  an  article 
of  food  for  animals.  This  mode  of  training  furze  fences  is,  however,  ob- 
jeflionable,  not  only  as  wafting  a great  deal  of  ground,  but  as  being  liable,  from 
the  feeds  being  fcattered  over  the  inclofures  by  the  wind,  to  fill  them  full  of  this 
almoft  eradicable  plant. 

In  planting  hedges  of  willow  and  other  aquatic  plants,  the  ground  fhould 
always  be  made  as  mellow  and  friable  as  poffible,  and  the  flioots  to  be  em- 
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ployed  of  two  or  three  years’  growth,  and  frefli  cut  off  at  the  time  of  ufing  them. 
They  are  then  to  be  put  into  a narrow  ridge  of  ground,  prepared  for  them,  at 
the  diftance  of  eight  or  ten  inches  from  each  other,  the  tops  being  bent  different 
ways,  and  plaited  firmly  together  fo  as  to  make  a fence  *.  The  grey  willow  is 
probably  the  beft  kind  for  this  purpofe.  In  fome  inftances  the  fweet-briar  may 
probably  be  mixed  with  the  willow  to  advantage. 

Whatever  fort  of  fence  is  made  in  fuch  fituations,  it  is  perhaps  a good  pradice 
to  raife  a pretty  high  bank  with  a ditch  on  each  fide,  and  in  fome  cafes  to  plant 
hedges  in  each  face  of  the  bank,  fo  that  it  may  afford  fhelter  to  them  while  they 
get  up,  and  that  afterwards  one  may  prote£l  the  other,  and  render  their  growth 
more  rapid. 

The  filling  up  the  deficiency  of  hedges,  of  whatever  kind  they  may  be,  with 
dead  materials,  though  a very  common  practice,  fliould  be  had  recourfe  to  as 
feldom  as  poffible,  as  the  hedges  are  by  this  means  not  only  prevented  from 
throwing  out  young  fhoots  to  fill  themfelves  up,  but  the  dead  materials  when 
they  begin  to  decay  leave  larger  openings  than  exifted  before  they  were  intro- 
duced. Where  hedges  are  difpofed  to  become  moffy,  the  mixing  of  lime,  allies, 
or  fuch-like  fubflances,with  the  mould  of  the  banks,  may  frequently  be  of  confider- 
able  utility  in  removing  it. 

In  fome  fituations,  hedges  made  folely  of  dead  materials  are  had  recourfe  to 
as  a means  of  dividing  inclofures.  This  is,  however,  a praftice  which,  from  the 
great  expence  of  forming  them,  their  conftant  tendency  to  decay,  and  the 
neceffity  they  have  for  annual  repairs  |,  fhould  never  be  adopted  when  there  is 
a poffibility  of  railing  living  fences,  except  indeed  when  they  are  merely  ufed, 
as  has  been  already  noticed,  by  way  of  a proteftion  to  young  quick  hedges.  For 
the  former  purpofe,  the  longeft  part  of  the  cuttings  from  living  fences,  or  other 
places,  are  wattled  by  means  of  flakes  driven  into  the  ground  at  fixteen  or 
eighteen  inches  diftance  from  each  other,  and  bound  on  the  top  by  means 
of  afh,  hazel,  or  willow  bindings.  This  is  termed  a J^ake  and  band  hedge.  With 
the  latter  intention,  the  fhorter  and  more  bufliy  fort  of  cuttings  are  generally 
employed,  and  either  fluck  into  the  ground  on  the  furface,  the  fide  or  top  of  th& 
bank  in  a flanting  dire£lion  lengthways  of  the  fence,  and  inclining  a little  to- 
wards the  inclofure,  or  made  into  a low  flake  and  band  hedge,  in  the  way  de- 
feribed  above.  In  making  this  fort  of  fence,  great  care  fliould  be  taken  not  to 

* Anderfon’s  Eflays,  vol.  I. 

t Thele,  in  fome  inftances,  amount  to  from  a futh  to  an  eighth  or  tenth  part  of  the  rent. 
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place  the  dead  materials  too  near  the  living  plants,  as  by  fucb  inattention  they 
are  frequently  much  injured  and  retarded  in  their  growth,  from  the  falling  down 
of  the  rotten  and  decayed  parts  of  the  wood. 

DITCHES. 

TttESE  are  condru6ted  with  ditFerent  intentions,  being  fometimes  formed  only 
as  a part  of  a fence,  or  as  a drain,  while  at  others  they  ferve  equally  the 
purpofes  ot  drainage  and  inclofure.  But  for  whatever  purpofes  they  are  de- 
figned,  they  fliould  always  be  formed  with  Hoping  fides,  as  when  they  are 
cut  perpendicularly  down,  the  furface  of  the  land,  or  the  fides,  is  liable  to  give 
way  and  fill  them  up.  In  forming  ditches,  regard  is  likewife  neceflary  to  the 
peculiarity  of  the  foils,  and  the  nature  of  their  drainage,  in  order  that  they  may 
be  dug  in  a fuitable  manner  in  refpe£I  to  depth,  and  the  dire£i:ion  moft  conve- 
nient for  conveying  away  the  water  j much  mifchief  being  frequently  occafioned 
by  its  remaining  in. a ftagnant  Hate  in  them,  from  thefe  circumflances  not  being 
properly  attended  to. 

When  ditches  are  made  for  the  purpofe  of  fences,  they  fliould  be  fufficiently 
wide  to  prevent  animals  from  getting  over  them,  and  be  more  thanufual  Hoped 
in  the  banks,  that  cattle  may  not  fo  readily  poach  them  in.  In  general,  from 
feven  or  eight  to  ten  feet  in  width,  and  from  three  to  five  feet  in  depth,  conHi- 
tute  a pretty  fecure  fence.  Ditches  of  this  fort  ought  alfo  to  be  more  frequently 
cleaned  out,  and  have  their  fides  well  pared  down,  than  is  the  general  cuftom 
among  farmers;  as  by  thefe  means  the  grounds  on  each  fide,  and  in  the  neigh- 
bourhood of  them,  are  more  effeftually  drained,  and  the  water  rendered  much 
lefs  ftagnant  and  pernicious  to  the  health  of  the  inhabitants  of  the  diftrifls 
in  which  water  ditches  abound.  The  earthy  materials  obtained  by  this  means 
may  often  be  converted  to  a very  ufeful  compoft  manure  for  various  kinds  of 
grafs  lands,  by  being  w^ell  mixed  wdth  a fuitable  portion  of  rotten  dung. 

Care  ftiould  likewife  be  taken  that  they  have  proper  communications,  with 
fuitable  outlets,  as  the  brooks  or  rivers  in  the  vicinity  of  them,  as  by  a negle£tof 
this  much  mifchief  is  frequently  produced. 

In  wet  marfliy  fituations,  large  fpaces  of  ground  are  frequently  left  between 
ditches  which  a£l  as  drains.  Under  thefe  circumftances,  perhaps,  the  beft  and 
moft  profitable  method  that  can  be  adopted,  is  that  of  planting  them  with  ofiers. 
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PLATE  XXXIV. 


Gates  and  Stiles. 

\To  face  Page  143.] 

Fig.  1.  A common  fwing-gate  with  fimple  crofs  bar  or  brace. 

Fig.  2.  The  common  upright  Jwing- gate,  which  is  more  clofe  than  the  former. 

Fig.  3.  An  improved  upright  fiuing-gate,  which,  at  the  fame  time  that  it  is  more  clofe,  it  ' 
likewife  more  ftrong  and  ornamental  than  either  of  the  others. 

Fig.  4.  Is  a fwing~gate  on  an  improved  principle  : a the  projeftlon  on  the  fore  part  of  the 
bar-tree,  rifing  nine  inches,  on  which  the  lower  end  of  the  diagonal  bar,  pafling  upwards,  reds; 
b b the  diagonal  bar,  through  which  the  three  middle  horizontal  bars  pafs ; c c a perpendicular 
bar  fixed  Into  the  uppermofl.  bar  fix  Inches  from  the  infertion  of  the  diagonal  one  z\.d,  and  into 
the  lowermoft  at^  j y the  fpring  on  the  fore-tree,  by  which  it  faftens.  This  is  a ftrong,  ufeful 
gate. 

Fig.  5.  A double  gate  of  the  fame  fort  \ a a a three  crofs  bars ; h the  diagonal  bar,  as  in 
the  former.  The  objedUon  to  this  conftruftion  is  the  great  number  of  joints. 

Fig.  6.  Is  a gate  moving  on  the  centre  with  the  appearance  of  two  gates.  This  takes  up 
much  room,  but  is  ornamental. 

Fig.  7.  Common  folding  gate,  very  ufeful  in  many  cafes.  IK1‘ 

Fig.  8.  A clofe  folding  gate. 

Fig.  g.  Common  ftile.  Fig.io.  Another  common  ftlle.  Fig.  \\.  The  n.vichtt file.  Fig.n.m 
The  fimple  ftone  ftile.  Fig.  13.  The  Cornifj file.  Fig.  14.  An  improved  ftile  with  rail.l#to^l 

Fig.  15.  Reprefents  a fimple  method,  defcribed  in  the  Northumberland  Agricultural  Report,  II 
of  fixing  the  hooks  and  eyes  in  hanging-gates  fo  as  to  fhut  in  every  pofition.  The  ports  being 
fet  perpendicular,  a plumb-line,  a b,  is  to  be  drawn  on  it : on  this  line,  at  a fuitable  height, 
place  the  hook  c,  fo  as  to  project  three  inches  and  a half,  and,  at  a proper  diftance  below,  put 
in  the  hook  d an  inch  and  a half  on  one  fide  of  the  line,  and  fo  as  to  projetSi;  two  inches ; then 
place  the  top  loop  or  eye  two  inches  from  the  haiv  tree,  and  the  bottom  loop  three  inchej 
and  a half.  For,  if  the  w'eight  of  the  gate  be  reprefented  by  the  line  a h,  by  the  refolutionof 
forces  this  is  refolvable  into  other  two  r,  and  r/ e,  the  former  reprefenting  that  part  oftkejl] 
weight  which  prefles  in  a perpendicular  pofition,  and  the  Latter  that  which  prelTes  in  a ho^ 
zontal  direction,  and  gives  the  gate  a tendency  to  ftiut. 
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and  the  bitter  willow,  as  by  fuch  a plan  the  farmer  reaps  advantages  in  other 
ways,  as  well  as  that  of  a fence. 

Where  hedges  are  made,  the  ditches,  as  has  been  fliewn,  are  either  Tingle  or 
double  ; the  latter  is  more  fuitable  where  much  water  is  to  be  taken  off  from  the 
adjoining  land  ; and,  in  cafes  where  the  earth  is  well  thrown  up  in  the  middle,  a 
tolerable  temporary  fence  may  be  formed. 

^ GATES. 

There  is  much  variety  in  regard  to  the,  materials  and  the  manner  in 
which  gates  are  conftrutted,  as  well  as  the  way  in  which  they  are  hung; 
fome  confiding  of  two  leaves,  others  of  only  one  ; fome  moving  on  the  centre, 
and  appearing  like  two  gates ; others  turning  on  one  end  ; fome  opening  to  one 
fide  only,  others  fwinging  both  ways  by  fuitable  crooks  and  eyes.  Where  oak, 
alh,  or, other  heavy  kinds  of  wood,  are  employed  for  thefe  purpofes,  the  hanging 
pods  ought  to  be  placed  deeper  and  more  firmly  into  the  ground,  as  the  gates 
made  of  thefe  woods  are  extremely  heavy,  and  confequently  liable  to  drag  the 
hanging  pods  forwards.  But  they  are  probably  more  durable  than  fuch  as 
are  made  of  the  lighter  forts  of  wood. 

The  Dutch  willow,  and  feveral  other  of  the  lighter  kinds  of  wood,  may  however 
be  converted  to  the  purpofe  of  making  gates,  with  very  great  advantageto  the  far- 
mer, as  they  may  often  be  cultivated  on  wade  fpots  of  the  wetter  forts  of 
ground,  and  grow  fo  rapidly  as  to  be  fit  for  ufe  in  the  courfe  of  fix  or  feven  years. 
Gates  made  from  materials  of  this  nature  are  alfo,  on  account  of  their  lightnefs, 
much  more  durable  than  is  generally  fuppofed.  But  whatever  fort  of  wood  is 
made  ufe  of  in  the  condrufting  of  gates,  it  fhould  always  be  perfeftly  dry  and 
well  feafoned  ; for  if  that  be  not  fudiciently  attended  to,  they  foon  begin  to  crack 
and  give  way  when  expofed  to  the  weather,  efpecially  in  the  fummer  feafon. 

In  the  condrudbon  oi  i\\Q  fcbig-gate,  iho.  bars  are  fo  long,  that’^too  much 
weight  is  often  thrown  upon  the  hinges,  by  whic  they  are  frequently  liable 
to  be  drained  or  broken  ; and,  unlefs  the  joints  be  put  together  with  great  cor- 
re£tnefs  of  workmanfliip,  they  foon  give  way. 

This,  therefore,  though  an  expenfive,  is  by  no  means  a good  form  of  gate. 
The  double  or  folding  gate,  from  the  bars  being  only  made  about  half  the  length, 
is  found  to  be  more  lading,  and  not  liable  to  the  inconveniences  of  the  above. 
It,  however,  requires  an  additional  pair  of  hinges.  The  f ip-bar-gate  isa  form 
of  gate  often  ufed,  and  which,  from  its  cheapnefs  and  fimplicity,  may  be  very 
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proper  and  lading.  It  merely  confifts  in  having  pods  fixed  up,  with  mortices 
cut  in  them  for  the  bars  to  be  flipt  into.  However,  from  its  being  tedious  in 
being  opened,  and  not  being  capable  of  being  locked  or  well  fecured,  it  is 
probably  the  moft  fuited  to  the  inner  inclofures  of  the  farm.  The  turn-about 
or  zvirlout  gate  is  only  neceflary  where  a frequency  of  palTage  is  required. 

A very  ufeful  form  of  gate  is  defcribed  by  Mr.  Robertfon,  in  his  Survey  of  the 
County  of  Perth.  “ The  backof  the  gate  itfelf,”  fays  he,“  (independent  of  the  pod 
on  which  it  hangs),  has  a proje£lion  of  three  inches  in  the  timber  on  the  fore  fide, 
rifing  nine  inches  from  the  foot  of  the  moveable  part.  On  this  projection 
reds  the  back  end  of  the  diagonal  bar,  which  points  upwards  to  the  fore 
part  of  the  gate,  and  reaches  about  four  feet  and  a half  in  that  direction. 
This  diagonal  bar  is  of  fuch  a thicknefs,  that  every  one  of  the  horizontal  bars 
pafs  through  it,  nicely  mortifed,  except  the  lowed  and  the  highed.  About 
fix  or  ten  inches  from  the  termination  of  the  diagonal  bar  above,  there  is  a 
perpendicular  one  fixed  in  the  two  outfide  ones  above  and  below,  and  of  fuch 
a thicknefs  as  to  admit  all  the  red  to  pafs  through  it,  mortifed  as  they  are  in  the 
diagonal  bar.  The  red  of  the  gate  is  made  in  the  ordinary  way,  and  may  be  of 
any  length.  Some  of  them  are,”  he  fays,  ‘‘  made  double,  having  more  than  one 
perpendicular  bar:  but  thefe  appear  to  be  too  complex,  and  to  have  too  many 
joints.  The  excellence  of  this  gate  is,  that  all  the  horizontal  bars,  except  the 
highed  and  lowed,  red,  not  on  the  pods  only,  but  likewife  on  the  diagonal 
and  perpendicular  bars;  and  that  the  diagonal  bar  itfelf  reds  on  the  projection 
of  folid  wood,  at  the  foot  of  the  back  pod  ; fo  that  it  is  impodfible  the  joints  can 
dart  or  the  gate  come  afunder,  until  the  timber  rot ; or  that  the  gate  itfelf  can 
fall  forward,  unlefs  the  pivot,  on  which  it  moves,  or  the  pillar  on  which  it  hangs, 
be  faulty.  It  is  far  fuperior  to  any  gate  whofe  diagonal  bar  is  fixed  only  by  nails 
to  the  horizontal  ones.” 

For  the  ufes  of  the  farmer,  thofe  with  five  bars,  properly  braced,  are  pro- 
bably the  bed.  They  fliould  be  about  eight  feet  and  a half  or  nine  feet  in 
width,  and  from  four  and  a half  to  five  feet  in  height.  The  bars  ought  to 
be  made  drong,  having  the  depth  of  three  inches  and  a half.  In  many  cafes 
it  is  of  great  advantage  to  have  an  iron,  or  fmall  wooden  bar,  placed  between 
the  two  lowermod  bars  of  the  gate,  as  by  that  means  fmall  animals  are  pre- 
vented from  getting  through  at  the  bottom.  The  lighter  gates  can  be  made  in 
the  fore  parts,  the  better  they  anfwer,  provided  they  have  only  fufficient 
ftrength  to  refid  the  force  that  may  comeagaind  them.  Where  horfes  are  kept, 
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fhc  top  bars  ot  gates  Ihould,  however,  be  conftantly  made  conliderably  ftronger 
than  the  reft,  as  they  are  extremely  liable  to  be  broken  by  their  rubbing  their 
necks  upon  them. 

Gatepofts,  where  they  can  be  had,  are  beft  of  ftone ; but  where  wood  is 
employed  for  the  purpofe,  it  fliould  be  fufficiently  ftrong,  and  fet  a great  depth 
into  the  ground,  being  previoufly  prepared  by  tar  or  oil-paint  in  that  part. 

The  hanging  of  gates  is  likewife  a point  that  ought  to  be  attended  to,  as  they 
are  foon  deftroyed  when  they  are  fixed  in  fuch  a manner  as  either  to  drag 
upon  the  ground,  or  go  with  too  much  velocity  in  fliutting.  The  proper  incli- 
nation or  tendency  to  ihut  of  themfelves  may  be  eafily  given  them  by  attending 
to  the  following  circumftances.  The  hanging-poft  being  fet  perpendicularly 
in  the  ground,  a plumb-line  muft  be  drawn  upon  it,  on  which,  at  a proper 
diftance  from  the  top,  put  a hook  fo  that  it  may  project  three  inches  and  a 
half  from  the  face  of  the  poft ; and  at  a fuitable  diftance  below  this,  the 
lower  hook  muft  be  inferted  an  inch  and  a half  to  one  fide  of  the  perpen- 
dicular line,  having  a proje6fion  of  two  inches  from  the  face  of  the  poft; 
the  top  loop  is  then  to  be  put  two  inches  from  the  face  of  the  haw-tree,  and 
the  bottom  loop  three  inches  and  a half  from  it.  Gates  when  thus  hung  will 
be  found  to  have  fufficient  fall  in  every  pofition  to  fhut  without  any  trouble  or 
inconvenience. 


STILES. 

Stiles  are  conftru£led  in  very  different  forms,  according  to  the  nature  of  the 
materials,  and  the  fituations  or  purpofes  for  which  they  are  intended.  Where 
ftones  are  in  ufe,  a thin  flat  one  is  fometimes  fet  on  edge  at  the  bottom,  to 
prevent  fmall  animals  getting  through,  and  a longifh  crofs  one  placed  at  top,  to 
prevent  their  getting  over.  Where  wood  is  employed,  they  may  have  various 
forms,  according  to  the  ingenuity  of  the  workman. 

It  is  well  remarked  by  an  intelligent  writer  on  the  fubjeft  of  inclofing,  that 
“ every  gentleman,  whofe  eftate  is  not  already  inclofed,  will  perhaps  find  his 
account  in  beginning  with  a furvey  and  plan,  diftinguifhing  the  different  kinds  of 
foil,  marking  the  land  fit  for  tillage,  and  that  which  is  only  fit  for  grafs,  and  the 
plantations  diftinft  from  both.  He  will  thus  have  the  whole  under  his  review 
at  once,  and  have  leifure  to  examine,  to  digeft,  and  to  amend  his  plan,  both 
according  to  his  own  judgment,  and  to  hear  and  weigh  the  remarks  of  the 
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bed  improvers  in  bis  neighbourhood,  who  have  clifiinguinied  themfelves  by 
their  tafte  and  their  knowledge  in  rural  affairs.  This  is  the  time  to  corre£t 
the  generaljdan,  rather  than  to  undo  any  part  after  it  is  executed,  which 
always  implies  weaknefs,  precipitancy,  and  unneceffary  expence.  The  whole 
will  be  divided  with  propriety  and  precifion,  fo  as  to  render  it  meft  beautiful 
and  mofl:  convenient  ; and  every  part  will  be  dcftined  to  its  proper  ufe.  If  a 
houfe,”  fays  he,  “ is  to  be  fet  down  upon  it,  the  whole  may  be  made  an  ornament 
to  the  principal  refidence,  by  a judicious  difpofition  of  the  plantations,  hedges, 
and  farm-houfes.  Even  the  farms  fliould  be  divided  in  fuch  a manner,  that 
the  dwellino-  of  each  tenant  mav  be  as  central  in  his  fields,  as  the  fituation  of 
the  ground  will  admit,  to  faciliate  his  carriages  and  attendance.  The  very 
fleddings  of  the  different  farms  ought,”  he  thinks,  “ to  claim  attention;  and 
much  judgment  may  be  difplayed  in  their  conftrutlion  and  relative  fitua> 
tion 

It  is  further  obferved  in  the  fame  work,  that  “ various  methods  have  been 
adopted  in  defraying  the  expence  of  ereding  inclofures  in  the  firfl:  inflance,  and 
of  preferving  them  in  proper  repair.  In  place  of  giving  any  detail  of  thefe,  let 
it,”  fays  the  writer,  “ fufiice  to  mention  what  appears  to  be  the  moft  equitable 
and  effe6Iual.  If  a farm  is  to  be  inclofed  and  fubdivided  at  the  commencement 
of  a leafe,  the  whole  expence  of  making  the  fences  ought  to  be  laid  out  by  the 
landlord,  who  has  a permanent  intereft  in  the  ground  ; and  in  the  grofs  fum 
of  the  rent,  an  equivalent  may  be  charged  for  the  intereft  of  the  money  ex- 
pended in  inclofing.  If,  on  the  other  hand,  a farm  is  to  be  inclofed  during 
the  currency  of  a leafe,  the  proprietor  ought,”  he  thinks,  ftill  to  lay  out  the 
money,  and  a contraft  be  made  with  the  tenant  to  pay  fuch  an  additional  rent 
in  name  of  intereft,  as  may  be  agreed  upon  betwixt  both  parties.  In  the 
provifion  made  for  maintaining  the  fences  in  proper  repair,  the  expence 
ought  always  to  be  mutual  and  equal  on  both  fides,  for  very  evident  reafons, 
and  thefe  repairs  executed  by  Ikilful  labourers,  when  required  by  either, 
party,  and  completed  to  the  fatisfaftion  of  the  landlord.  Few  difputes,”  he 
fays,  “ take  place  about  fences,  unlefs  the  agreement  be  very  bungling ; the 
great  bone  of  contention  is,  the  keeping  the  fences  in  order;  and  it  is  prefumed 
that  by  the  provifions  pointed  out,  much  contention  and  many  expenftve  law- 
fuits  at  the  end  of  leafcs  may  be  avoided.” 

There  can  be  little  doubt  but  that,  by  attending  to  fuch  circumftances,  the 
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proprietors  of  land  may  frequently  avoid  improper  plans  and  modes  of  managing 
the  inclofures  of  their  eftates,  as  well  as  prevent  the  fences,  when  once  formed, 
from  falling  into  that  ftate  of  ruin  and  decay,  which  is  too  often  the  cafe  where 
no  fuitable  regulations  in  thefe  refpefts  exift  between  landlords  and  tenants. 
The  general  bufinefs  of  inclofing  may  likewife  be  rendered  more  eafy  and  con- 
venient, and  thus  afford  encouragement  to  the  beft,  and  probably  the  only 
means  of  introducing  the  mofl  improved  and  advantageous  methods  of  cultiva- 
tion, and  the  reception  of  the  grcateft  poflible  produce  from  the  land. 


( H8  ) 


SECTION  V. 

1 ,i  ' 


ConftruBion  of  Roads. 


Roads— Advantages  of,  various— Circumjiances  to  h attended  to  in  the  Direction  of- — Different 
Forms  of  conftdered—Fhe  Convex— The  Concave— The  Varieties  of  fat  Forms — No  particular 
Form  fuitable  perhaps  for  all  Situations — Various  Circumjiances  in  regard  to  Forms  fated — Some 
Objedlions  to  the  convex  Form,  probably  not  well  founded — Concave  Form  found  advantageous  in 
Leiceferfjire — Peculiarities  in  the  fat  Forms,  defcribed — ObjeBs  generally  aimed  at  in  all — Beatfon's 
, Theory  of  Roads — Form  of  the  Bafts  or  Bottom,  of  much  Importance — Application  of  certain  Principler 
in  ConfruElion  of — Different  Circumfances  to  be  attended  to  in — Various  Advantages  offiich  Conf  ruc- 
tion defcribed — Manner  of forming  the  Drains  in — When  made  on  this  Plan,  Roads  need  not  be fo  wide 
— Much  Land  may  confequently  be  faved — The  Quantity  of  efimated — Different  Soils  require 
a Difference  in  the  CotfruBion  of  Roads — Methods  of  making  them  in  fandy—ln  clayey — In  boggy 
Soils — On  the  Sides  of  Phils — Should  be  kept  from  having  Water  running  on  them  in  every  Con- 
fruBion — Modes  of  confruBing  iron  or  railed  Roads — Advantages  of — Where  mf  ufeful — 
Communication  on  parochial  Roads — DefeBs  of — Means  of  improving  them — Wheels  of  particular 
Forms  injurious  to  Roads — Different  Eff^eBs  of  the  conical  and  cylindrical— Latter  mf  advantageous 
— Cummings^ s Ef  imate  of  the  Difference  in  the  EffeBs  of — Forms  of  Roads  that  are  the  lecf  affeBed 
by  Wheels  m general— Fences  on  the  Sides  of  Roads — Difadvantages  ofthem—Circunfances  necej- 
fary  to  be  attehded  to  in. 

It  cannot  be  doubted  but  that  good  and  convenient  roads  are  of  great  ufe  and 
advantage,  whether  confidered  in  an  agricultural  or  commercial  point  of  view; 
yet  the  beft  means  of  forming  and  preferving  them,  feem,  till  lately,  to  have 
been  but  very  little  examined,  or  attended  to.  This  will  be  obvious  to  every 
one  who  enquires  into  the  fubjeft,  as  he  may  frequently  find  them  laid  out  in 
the  moft  inconvenient  and  injudicious  lines  of  dire£lion,  and  conftru£ted  with 
confiderable  difadvantage  in  refpedt  to  materials,  and  the  manner  of  their  appli- 
cation. In  marking  out  and  dire6ling  new  lines  of  roads,  the  furveyor,  or  the 
perfon  who  has  the  management,  Ihoiild  conftantly  keep  in  his  mind  a few 
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leading  principles,  by  which  the  bufinefs  ought  always,  as  much  as  poffible,  to  be 
regulated  j fuch  as  thofe  of  fixing  on  the  moll  level,  the  fliortell,  and  the  cheapefi; 
lines  : for  though  they  can,  perhaps,  be  but  feldom  entirely  followed,  they 
fhould  be  regarded,  In  every  inftance,  as  much  as  is  in  the  power  of  the  perfon 
who  marks  them  out.  Where,  however,  thefe  different  advantages  can  all,  or 
feveral  of  them,  be  united  in  the  formation  of  a new  road,  it  will  certainly  be 
advifable  to  proceed,  without  hefitation,  in  fuch  a line  but  where  that  is  im- 
poilible,  which,  as  we  have  jufi  obferved,  muff  frequently  be  the  cafe,  that  line 
or  dircftion  Ihould  be  adopted  w’hich  is  the  moft  level,  for  it  is  obvioufly  better 
to  go  fome  way  about  in  order  to  procure  a level  road,  than  to  go  in  a ftraight 
direction,  and  have  a hilly,  uneven  one.  Small  elevations,  or  afcents,  fliould  not, 
however,  be  much  regarded,  as  they  may  often  fupply  materials  for  the  lower 
hollow  parts,  by  which  rneans  the  road  is  not  only  more  conveniently  made,  but 
rendered  nearly  level.  It  may  alfo  fometimes  be  necelfary  to  pafs  in  the  direc- 
tion of  flight  hills,  with  the  idea  of  having  a found,  firm  bottom,  and  a road 
eafily  made ; or  ro  avoid  fw^amps,  moraffes,  and  flieets  of  ftagnant  w'ater,  through 
w’hich  roads  are  made  with  great  difficulty  and  much  expence.  Befide,  there  are* 
of'en  other  advantages  in  taking  fuch  direftions ; as  it  can  fcarcely  have  efcaped 
obfervation,  that  fuch  roads  as  are  formed  on  a gentle  declivity  always  wear  the 
beft,  are  the  cleaned,  and  kept  in  repair  at  the  lead  expence.  In  all  flat  coun- 
tries and  level  fituations,  a flight  declivity  fliould  indeed  conftantly  be  given  to 
the  roads  in  their  firft  formation,  which  can  eafily  be  accomplifhed  by  thofe  who 
underhand  the  nature  and  proper  conftrudtion  of  theni*. 

Where  communications  are  by  fuch  means  to  be  formed  with  diflant  diflriefs, 
care  fliould  be  taken  that  it  pafs  through  fuch  parts  or  places  as  may  afford  the 
greated  and  mod  permanent  advantages,  without  regarding  in  an  improper 
degree  the  intered  of  individuals. 

It  is  evident,  therefore,  that  as  much,  in  the  proper  performance  of  this  bufi- 
nefs, mud  alw’ays  depend  upon  the  fkill  and  judgment  of  the  furVeyor,  he  Ihould, 
invariably,  in  finally  deciding  on  a line  of  road,  make  himfelf  fully  acquainted 
with  the  nature,  circumdances,  and  fituation  of  the  furrounding  country,  and 
attentively  confider,  after  repeated  examinations,  which  is,  on  the  whole,  the 
bed  and  mod  advantageous  dire61ion  to  be  fixed  upon. 

After  having  deliberately  decided  in  regard  to  the  line  of  direflion,  it  will  be 
proper,  in  the  next  place,  to  confider  of  the  form  mod  fuitable  for  its  condruc- 
tion.  On  this  fubjefl  very  different  opinions  are  maintained.  Some  contend 
that  roads  fliould  be  convex  j others  that  they  fliould  be  concave  j others  again 

* Se€  Beatfon  in  Communications  to  the  Board  of  Agriculture,  p.  128. 
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that  they  fliould  be  perfedlly  flat  from  one  fide  to  the  other,  and  in  the  form  of 
inclined  planes  longitudinally  j and  a few,  that  they  fliould  be  perfe£tly  flat  in 
every  dire6lion.  It  is  probable,  however,  that  no  one  particular  form  is  calculated 
to  anfwer  in,  or  fuitable  for,  every  fituation,  but  that  they  ought  to  be  varied  ac- 
cording to  the  particular  circumflances  and  fituations  of  the  country  through 
which  the  road  is  to  pafs.  A perfon  who  has  been  much  engaged  in  this 
way  aflTures  us,  that  he  has  been  clearly  convinced,  from  very  long  obferva- 
tion  and  experience,  that  where  roads  have  been  made  flat  in  the  middle,  with 
the  fides  a little  raifed,  fo  as  to  collefl:  the  water  to  that  part,  with  a proper 
declivity  for  it  to  pafs  off  longitudinally,  they  have  always  worn  the  leveled,  and, 
with  proper  management,  been  kept  in  repair  at  by  much  the  leafl:  expence. 

In  that  part  of  the  country  where  he  refides,  he  fays,  a turnpike  road  was 
formed  upon  this  principle,  about  forty  years  ago,  and  though  in  the  neighbour- 
hood of  a colliery,  and,  confequently,  many  heavy  carriages  paflTing  over  it  at  all 
times  of  the  year,  he  believes  it  will  not  be  too  much  to  fay  that  it  is  the  beft  turn- 
pike road  in  the  county,  and  repaired  at  the  leaft  expence  of  any,  upon  which 
an  equal  number  of  heavy  carriages  pafs. 

The  convex  or  rounded  form  of  roads  is,  notwithftanding,  in  general,  per- 
haps, by  much  the  beft,  and  certainly  the  moft  common,  but  the  degrees  of 
convexity  are  very  uncertain  and  indeterminate,  depending  for  the  moft  part 
on  the  caprice  of  the  perfon  employed  in  the  making  of  them.  In  general,  how- 
ever, they  are  confiderably  too  much  rounded,  fo  as  in  fome  inftances  to  be  very  in- 
convenient, and  even  dangerous  to  the  traveller.,  The  adoption  of  this  rounded 
mode  of  making  roads,  feems  to  have  proceeded  on  the  fuppofition  that  water 
would  be  more  readily  conveyed  off  into  the  ditches  or  drains  on  the  fides.  But 
this  is  not  exactly  the  fatl,  for  much  of  the  water  is  obvioufly  detained  on  the 
furfaces  of  fuch  roads  by  the  tracks,  irregularities,  and  roughneffes,  produced  by 
the  impreffions  of  the  wheels  of  carts  and  other  fimilar  caufes,  which  by  thus 
ftagnating,  and  being  agitated  and  wrought  up  by  the  frequent  pafGng  of  car- 
riages, and  other  heavy  machines,  foon  renders  the  roads  uneven,  full  of  depref- 
fions,  and  almoft  impaffable.  The  convex  method  of  conftru61ing  roads  does 
not,  therefore,  effeflually  prevent  w’ater  from  refting  upon  their  furfaces.  But,  be- 
fides  this,  there  are  other  difadvantages  attending  this  form  of  roads;  the  unequal 
preflTure  which  the  wheels  of  carriages  muft  have  in  fuch  cafes,  not  only  tends 
very  much  to  break  up  and  deftroy  the  roads,  but,  at  the  fame  time,  renders 
travelling  on  them  very  inconvenient  and  unpleafant,  efpecially  where  the  con- 
vexity is  great. 

With  the  mode  of  forming  and  conftrudling  thefe  kinds  of  roads  in  the  firft  in- 
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Aa»^ce,  a Jate  writer  alfo  finds  great  fault,  conceiving  it  highly  difadvantageous 
and  abfurd.  I'he  improprieties  complained  of  in  the  methods  of  preparing  fuch 
roads  for  the  reception  of  the  hard  and  more  folid  parts  of  the  materials,  are  re- 
prefented  in  the  fe^tion  of  a road  fo  formed,  which  may  be  feen  in  the  annexed 
plate.  When  thus  prepared  and  made  up,  it  is  fuppofed,  that  though  it  may  be 
imagined  that  the  whole  of  the  w'ater  that  falls  on  the  road  may  be  conveyed 
awa\'  by  the  ditches  or  drains  on  the  Tides,  yet  if  it  be  examined  in  a wet  feafon 
it  will,  it  is  aflerted,  be  found  that,  in  general,  however  great  the  convexity 
may  be,  the  water  will  ftand,  as  has  been  obferved  above,  in  the  various 
ruts  and  deprefiions  that  may  have  been  made  on  it,  particularly  where  the  road 
has  been  fo  long  made  ufe  of,  as  to  have  worn  down  and  reduced  the  ftony 
materials  on  the  furface,  and  forced  up  the  moift  earthy  fubdance  through  them;, 
and  that  if  the  road  has  been  recently  made  or  repaired,  and  the  materials  are  of 
fo  por  lus  a nature  as  to  let  the  water  pafs  through  them,  it  will  then  lodge  in 
th>.  hollows  on  the  convex  retentive  Idratum  below  the  hard  materials,  efpecially 
a:  the  Tides,  when  obftrufted  by  the  footways,  by  which  the  bed  or  foundation 
of  tiie  road  is  kept  conftantly  wet,  and  thereby  quickly  becomes  out  of  order.. 
By  this  conftant  Ttagnation  of  w'ater  below,  too,  the  hard  materials  fink  down 
into  the  foft  earthy  bed  below,  which  works  up  through  them,  and  caufes  all 
the  dirtinefs  obfervable  on  the  furface  of  them  in  bad  weather,  notwithftand- 
ing  the  thicknefs  of  the  covering  of  hard  materials  may,  at  firft,  have  been  ten 
or  twelve  inches.  Even  where  under-drains  are  formed  for  taking  off  the  water 
below  the  footwears,  at  very  fliort  diftances,  this  is  not,  it  is  thought,  prevented, 
as  the  intermediate  fpaces  quickly  become  fo  impervious,  that  the  moifture  does 
not  pafs  through  them  to  fuch  drains  but  the  wet  earth  below  is  converted  into 
a kind  of  puddle,  fimilar  to  that  made  ufe  of  in  preventing  the  entrance  of  water 
in  different  ground  works,  by  which  it  is  forced  up,  and  hands  in  the  depref- 
fions  on  the  furface.  But  there  is,  it  is  Taid,  another  method  of  forming  this  kind 
of  roads  which  has  been  lately  defcribed^  and  recommended,  in  which  it  is  pro- 
pofed  to  leave  a hollow,  or  vacuum  as  it  is  termed,  in  the  middle,  in  which  the 
folid  materials  are  to  be  placed,  and  which  is  (hewn  in  the  annexed  plate.  The 
foie  difference  between  this,  and  that  which  has  been  mentioned  above,  feems,  it 
is  faid,  to  be,  that  inftead  of  the  bottom  of  the  hollow  being  made  convex,  it 
is  formed  more  flat  and  deeper.  It  is  therefore  fuppofed  that  it  is  liable  to  the 

* Agricultural  Swvey  of  the  County  of  Bedford. 
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fame  objections  that  have  been  made  to  the  firft  In  a Wronger  degree;  and  befides 
that  it  requires  a greater  thicknefs  of  hard  expenfive  materials,  which  muft  be  of 
the  greateft  depth  in  the  middle,  or  part  where  the  flighteft  impreffionsare  made, 
and  the  lead:  injury  done  by  the  wheels  of  carriages  or  other  caufes 

The  objections,  efpecially  to  the  firft  form,  when  fully  confidered,  will  not, 
however,  probably  be  found  to  be  either  fo  forcible  or  fo  generally  applicable  as 
the  author  feems  to  fuppofe  them  ; as  it  is  eafy  to  perceive  that  the  convex  or 
rounded  balls  on  which  the  hard  materials  reft,  may,  in  a great  number  of  cafes, 
be  highly  porous,  and  capable  of  admitting  the  water  that  may  come  upon  it 
from  the  furface  of  the  road,  through  the  ftony  or  gravelly  materials,  to  percolate 
and  pafs  through  it  to  the  drains  which  are  prepared  for  taking  it  away,  or  even, 
in  fome  inftances,  it  may  fink  quite  down  into  the  loofe  porous  bed  itfelf,  and  in 
this  way  keep  the  road  perfectly  dry.  It  is,  therefore,  only  where  the  bafts  or 
foundation  of  the  road,  on  which  the  hard  materials  are  to  be  depoftted,  whether 
it  be  of  a convex  or  hollow  form,  is  compofed  of  a retentive  or  impervious  mate- 
rial, fuch  as  clay,  that  fuch  objections  can  have  any  weight;  and  even  in  fuch  cafes, 
the  ingenuity  of  expert  road-makers  frequently  prevents  the  injurious  effeCts  that 
are  apprehended  from  taking  place,  by  providing  s.  fiihjiratum  of  fome  fort  of  po!"- 
ous  or  penetrable  materials,  for  placing  the  ftone,  gravel,  or  other  hard  fubftances, 
upon,  that  may  be  employed  in  forming  the  upper  part  of  the  road.  If  the  loofe  pe- 
netrable fubftances  made  ufe  of  in  this  way  be  laid  of  a fufticient  thicknefs,  and  in 
a proper  form  in  refpeCt  to  the  drains,  there  can  be  little  doubt  but  that  roads, 
even  when  formed  in  a retentive  foil,  may  be  kept  perfeCIIy  dry,  and  free  from 
the  ftagnation  of  moifture  below  them.  Loofe  fand,  the  fcrapings  of  old  roads, 
and  many  other  fubftances  that  can,  in  many  fttuations,  be  procured  in  large 
ijuantities  and  with  great  facility,  may  be  ufed  with  fuccefs  for  the  purpofe. 

Concave  roads  are  formed  in  an  exaClly  oppoftte  manner  to  thofe  of  the  rounded 
or  convex  kind,  having  the  greateft  depreffton  and  flatnefs  in  the  middle,  where 
they  are  the  higheft  and  moft  round.  The  ftdes  of  thefe  roads  are  generally  made 
with  a fmall  inclination,  while  the  middle  part  is  formed  either  quite  flat,  or  with 
a very  flight  degree  of  concavity,  and  a fmall  defcent  forwards  is  given  them 
where  neceflary,  in  order  to  carry  off  the  water  to  outlets  conftruCIed  for  the 
purpofe.  This  fort  of  fall  is  formed  at  a trifling  expence  by  raifing  fome  parts, 


■*  Beatfon  in  Communications  to  the  Board  of  Agriculture,  voU  I.  p.  13a. 
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find  lowering  others.  A fpirlt-level  fliould  be  employed  In  the  bufmefs  when  ne- 
ccllary,  and  where  the  fall  is  gentle,  the  inclined  plane  can  fcarcely  be  too  long*. 

In  moll  fitualions  too,  to  make  thefe  roads  found,  a good  ditch  mull  be  made 
on  each  fide,  a foot  or  more  deeper  than  the  middle  of  them  ; and  it  adds  to  their 
fafetyif  thefe  ditches  be  made  on  the  field  fide  of  the  roads;  or,  where  they  are 
fufficiently  wide,  firm  earthy  ribs,  three  feet  in  height,  may  be  left  on  the  fides 
of  the  ditches.  The  leading  coiifideration  in  conflru£Hng  roads  in  this  way,  is- 
that  wherever  water  flows  upon  a road,  that  part  of  it,  if  the  bottom  be  found, 
is,  it  is  faid,  for  the  moft  part,  found  the  firmeft,  and  leaft  deftroyed.  But 
roads,  made  on  this  plan,  ought  at  firft  to  be  \vell  fet  out  and  formed,  and  have 
the  materials  laid  on  true.  All  fprings  and  dribblings  of  water  fhould,  likewife, 
be  efteflually  cut  off  and  prevented  from  running  on  them  ; for  if  thefe  circum- 
ftances  be  not  clofely  attended  to,  they  feldom  anfwer  well. 

The  advantages  attending  this  form  of  road  are  ftated  to  be  thefe,  that  there 
are  three  parts  on  which  carriages  may  be  driven,  without  having  any  improper 
inclination,  or  undue  prefTure  on  any  of  their  wheels,  by  which  means  the 
draught  is  more  eafy  to  the  horfes,  while  the  roads  are  more  equally  worn,  and, 
in  confequence  of  that,  much  lefs  injury  done  to  them. 

Befides,  they  do  not  tear  fo  much  it  is  fuppofed  by  heavy  rains,  and  are  kept 
in  repair  with  much  greater  eafe.  In  fome  inftances,  too,  the  walkings  of  fuch 
roads  may,  it  is  conceived,  be  ufefully  turned  upon  grafs  lands. 

How’ever  much  this  form  of  road  may  vary  from  thofe  which  are  in  general 
ufe,  it  has  been  contended  for  by  fome  very  intelligent  advocates,  as  the  late 
Mr.  Bakew'ell,  and  Mr.  Wilkes;  and  different  roads  in  Leicefterfhire  have  been 
formed  on  the  plan,  it  is  afferted  with  great  advantage,  both  in  refpect  to  the 
roads  themfelves,  and  the  cheapnefs  of  their  being  kept  in  repairf. 

Thofe  who  are  in  favour  of  jiat  roads  with  longitudinal  fopes,  in  the  manner  of 

* See  Communications  to  the  Board  of  Agriculture,  vol.  ? 

f The  directions  of  Mr.  Wilkes,  as  ftated  in  an  ingenious  paper,  in  the  firft  volume  of  Commuai- 
cations  to  the  Board  of  Agriculture  is,  that — 

When  the  fall  is  cne  foot  in  150  or  200  feet  forward,  the  fall  from  the  fides  towards  the  middle 
ought  to  be  15  inches  in  20  feet. 

When  One  foot  in  100  to  150,  to  be  12  inches. 

One  foot  IB  40  to  100,  to  be  10  inches. 

One  foot  in  30  or  Icfs,  to  be  even  the  whole  breadth. 

Where  the  width  of  a road  is  60  feet : 

One  foot  of  fall  to  each  40  feet  in  length  of  the  road : 

Twenty  feet  from  the  fides  towards  the  middle,  to  have  9 inches  of  fall. 

The  inner  20  feet  to  be  flat. 
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very  acute  inclined  planes,  contend  that  by  being  flat  and  level  from  fide  to 
fide,  the  efFeft  or  preflTure  of  wheel-carriages  muft  be  more  equally  exerted,  and 
the  fri8ion  lefs  ; while  every  part  of  the  road  may  be  made  ufe  of  with  equal  fa- 
cility and  eafe,  that  of  courfe  the  wear  w'ill  be  more  equal,  and  the  road  be  eafier 
kept  in  order,  and  with  a fmaller  quantity  of  materials.  To  fome  it  may  appear, 
and  probably  is,  a difficult  point,  to  keep  fuch  roads  fufiiciently  dry  i it  has, 
however,  been  already  noticed  that  the  impreflions  caufed=~fey^-^FRe  "wheels  of 
carriages  detain  the  water  on  the  rounded  or  convex  roads,  and  prevent  it  from 
ipalTing  off  at  the  fides ; it  may  follow,  then,  that  as  this  form  of  road  is  intended 
to  have  in  the  level  parts  very  gentle  flopes,  fuch  as  the  fall  of  one  foot  in  fifty, 
for  the  conveying  off  of  the  water,  thefe  ruts  or  depreflions  may  ferve  as  con- 
du£iors,  and  thereby  promote  the  pafling  off  of  the  water  into  the  lower  parts 
of  the  flopes,  whence  it  is  conveyed  away  by  the  fide  drains.  On  this  ground, 
it  is  fuppofed  that  this  form  of  road  may  be  kept  clean  and  dry  with  greater  eafe 
than  thofe  of  the  rounded  or  convex  kind. 

The  laft  form  of  road  to  be  noticed  is  that  which  is  quite flat  in  every  direBion. — 
This  is  fupported  on  nearly  the  fame  grounds  as  the  above,  only  it  is  contended, 
that  as  there  are  few  fituations  fo  very  level  for  any  length  that  water  will  not  run 
one  way  or  the  other,  it  is  quite  ufelefs  and  unneceffary  to  be  at  the  trouble  of 
forming  flopes  or  inclined  planes,  but  that  fuitable  outlets  Ihould  conftantly  be 
provided  at  every  hollow  part  for  taking  off  and  conveying  away  the  water;  that 
fhould  the  road  in  any  part  be  perfectly  level,  ftiallow  crofs  drains,  which  it  is 
fuppofed  will  occafion  no  interruption  to  carriages,  fhould  be  formed  at  every 
fifty  or  fixty  yards,  or  nearer,  if  requifite,  by  which  the  road  may  be  kept  fuf- 
ficiently  dry  and  in  order. 

From  thefe  accounts  and  details  of  the  different  forms  of  making  roads,  it  is 
. evident  that  there  are  two  principal  objefts  to  be  aimed  at  in  the  bufinefs ; 
iff.  That  of  conftrufting  them  fo  as  to  render  them  as  free  of  moiffure  as 
poflible  at  all  feafons  ; ed.  That,  that  kind  of  conftrutlion  be  given  them 
which  is  moft  calculated  to  lefTen  the  draught  at  the  eafieft  expence.  Thefe 
probably  embrace  all  the  neceflTaries  for  forming  perfect  roads,  but  the  difficulty 
depends  on  obtaining  them  in  the  completeff  manner;  feveral  modes  of  doing 
which  have  been  juft  defcribed,  and  may  be  had  recourfe  to  according  to  the 
particular  circumftances  of  the  different  cafes. 

The  author  of  a valuable  communication  on  the  fubjeSlof  roads*,  haspropofed 
, a new  theory  of  conftrufling  them,  wdiich,  he  fays,  is  founded  on  nature.  It  is 
. well  known  that  fome  of  the  ftrata  that  are  found  in  the  bowels  of  the  earth 


* See  Bealfon  ia  Communications  to  the  Board  of  Agriculture,  vol.  I. 
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are  of  fo  clofe  and  denfe  a texture,  as  not  to  admit  molfture  to  penetrate  them,, 
while  others  are  fo  open  and  porous  that  they  readily  permit  water  to  pafs. 
through  them  in  every  diredion,  until  it  meets  with  fome  obftrudion,  or  finds  a 
channel  to  convey  it  off-  Among  thefe  different there  is  alfo  much  differ- 
ence in  refped  to  their  denfity  and  porofity  ; and  in  proportion  as  they  partake 
more  or  lefs  of  thefe  qualities,  they  admit  moiflure  to  tranfude  through  them- 
with  greater  or  lefs  facility.  In  further  illuftration  of  his  ideas,  and  in  apply- 
ing thefe  principles  in  the  conftrudion  of  roads,  it  is  obferved,  that,  fuppofmg 
the  fedion  of  a hill  or  eminence  compofed  of  a number  of  Jlrata;  if  the  upper- 
firatum  or  furface  foil  be  of  a porous  nature,  it  is  obvious  that,  any  water 
falling  upon  it  muft  pafs  through  to  the  next  fratum  underneath,  where  if  it 
cannot  penetrate  any  further,  it  muft  glide  along  the  furface  till  it  finds  an  outlet 
or  vent  at  the  bottom  of  the  eminence.  If,  however,  the  fecond  ftratum  ftiould 
be  hollow  for  fome  diftance,  the  water  will  lodge  in  that  hollow,  and  conftitute 
a kind  of  pool  or  bog,  as  is  often  noticed  on  the  tops  of  hills  ; but  if  in  this  hol- 
low place  there  be  a communication  with  the  third  ftratum,  which  is,  porous,  no 
water  w’ill  ftagnate  there,  but  will  pafs  through  and  run  along  the  ioxxxthjlratunit 
which  is  denfe,  until  it  iffues  at  the  fide  or  bottom  of  the  hill.  It  is  further 
evident,  that  if  the  firft  or  uppermoft  ftratum  lliould  be  of  a denfe  texture,  as 
clay,  any  water  coming  upon  it  will  not  only  ftagnate  in  the  large  hollows,  but 
in  all  the  fmaller  ones,  as  well  as  in  the  other  irregularities  and  deprefllons  that 
maybe  on  its  furface.  It  is  therefore  clear,  it  is  conceived,  that  in  order  to  keep 
the  furface  of  fuch  a piece  of  ground  as  that  deferibed  dry,  it  is  not  of  much 
confequence  what  fhape  or  form  the  furface  has,  whether  it  be  convex  or  flat,  fo 
that  there  be  a communication  with  an  under  Jiratum  fufhciently  porous  to  carry 
away  the  w’ater  below : it  is,  however,  of  much  confequence  that  the  form  of 
the  upper  furface  of  that  Jiratum  on  which  the  water  is  to  glide,  (hould  be 
fmooth  and  even,  in  order  that  it  may  the  more  readily  pafs  off.  This  will 
probably  be  better  underftood  by  confulting  the  fe^ion  to  which  it  relates,  in 
the  annexed  plate. 

The  application  of  this  reafoning,  in  the  formation  of  roads,  is  as  follows; 
**  Where  a new  road  is  to  be  formed,  let  it,”  fays  the  author,  “ be  done  in  the  firft 
jnftance  nearly  in  the  ufual  manner,  with  fuch  materials  as  are  on  the  fpot, 
and  the  nearer  the  quality  of  thefe  approaches  to  clay,  fo  much  the  better. 
Inflead,  however,  of  forming  it  convex,  as  is  generally  done,  it  ftiould  be  quite 
ftraight  on  each  fide,  and  meet  in  an  angle  or  ridge  in  the  middle  of  the  road,  hav- 
ing a flope  from  thence  to  each  fide  of  about  an  inch  in  a foot ; and  fmall  drains  at 
thefe  parts,  for  the  more  eafily  condu^fing  away  the  water  that  may  be  colle<ft^d 
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attliofe  places.  The  road  beins^  thus  formed  mull,”  he  fays,  “be  allowed  to  harden 
and  fettle  for  fome  time,  before  any  other  materials  are  laid  on  ; great  care  mud 
be  taken,  wHle  in  that  date,  to  let  no  carriages  or  cattle  upon  it,  and  it  Ihould 
be  rolled  with  a long  wooden  roller  that  will  reach  at  once  nearly  over  one  fide 
of  the  road.  This  roller  fliould  be  loaded  with  a box  of  llones  to  mrke  it 
fufficiently  heavy,  and  that  it  may  be  the  more  portable  when  that  box  is  taken 
off;  and  it  may  be  fo  contrived  that,  by  changing  the  horfes  from  one  fide  to  the 
other,  there  will  be  no  occafion  to  turn  the  roller,  in  order  to  make  it  roll  the  fame 
fpace  over  again.  Being  rolled  in  this  manner,  will  confolidate  the  materials 
compofing  the  ridge,  and  prepare  it  for  receiving  thofe  to  come  afterwards;  for  it 
is  a moft  abfnrd  practice  to  lav  hard  materials  in  the  common  way,  upon  the  firfl: 
form  or  bafis  of  a road,  before  it  is  fufficiently  firm  to  bear  them. 

Being  thus  formed  and  properly  fettled,  the  next  fiep  to  be  taken  is,’  he 
thinks,  “to  imitate  the  works  of  nature  in  dry  foils  as  nearly  as  poffible,  by  form- 

2i  fralfutft  penetrable  by  water,  compofed  either  of  fand  or  fandy  gravel,  or 
Shy  other  fubftance  eafieft  to  be  got,  that  is  fufficiently  porous  to  admit  water 
to  pafs  through  it.  This  jlratum  Ihould  be  laid  quite  level,  and  extending  from 
one  fide  of  the  road  to  the  other,  filling  up  alfo  the  fmall  drains  on  the  fides  (as 
maybe  readily  feen  by  referring  to  the  annexed  plate).  Over  this  are  to  be 
Jaid  the  beft  materials  that  can  be  got  for  completing  the  road,  confifting  either 
of  florres  broken  very  fmall,  or  of  the  beft  gravel.  This  coat  of  hard  materials 
need  not,”  he  fuppofes,  “ exceed  above  fix  or  feven  inches  in  thicknefs,  which 
being  much  lefs  than  is  commonly  ufed,  will  be  a confiderable  faving  : and  it  may 
even  ftill  be  lefs,”  he  thinks,  “ if  the  direfcfions  hereafter  given  are  ftri£fly  attend- 
ed to.  If  this  covering  confift  of  broken  ftones,  they  fliould  afterwards  be  laid 
over  with  fand  or  fine  gravel,  when  eafily  procured,  fo  as  to  fill  up  all  the  cavities 
betwixt  them.  The  fand  or  rubbifti  from  a free-ftone  quarry  is  excellent  for 
this  purpofe,  provided  there  is  no  mixture  of  earth  in  it,  which  ftiouM  be  care- 
fully guarded  againft  in  every  ftep  taken  after  the  road  is  firft  formed.  Thefe 
finifliing  materials  being  properly  laid  on  and  fmoothed  with  a rake,  the  whole 
fliould  now,  ”he  fays,“  before  any  carriages  or  horfes  are  admitted  upon  it,  be 
well  rolled  with  a heavy  iron  roller,  divided  in  three  parts,”  as  reprefented  in 
the  plate  on  rollers.  The  writer  alfo  fuggefts  “that  it  would  fave  much  ex- 
• pence  in  repairing  roads,  efpecially  new  ones,  if  rollers  of  this  kind  were  more 
'generally  employed;;  as  it  cannot  be  fuppofed  that  they  will  immediately  bear 
wheel  carriages,  of  remain  long  in  repair,  when  compofed  entirely  of  lobfe 
materials,  unlefs  fome  pains  be  taken  to  confolida'^e  them.  Rolling  would  of 
«ourfe,  it  is.  fuppofed,  produce,  the  moft  advantageous  and  ufeful  effe6Is,  and 
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tend  very  greatly  to  keep  tlie  roads  in  an  even  ftate,  and  free  from  deep  ruts 
and  hollows ; and  that  nothing  could  conduce  more  fully  or  more  effe61ually  to 
produce  and  preierve  firmnefs,  without  which  it  is  utterly  impoffible  to  have 
good  roads.” 

The  advantages  of  having  a road  laid  out  and  conftrufted  in  this  way  are  faid 
by  the  author  to  be  thefe  : “ that  by  having  a level  furface,  every  part  is  conve- 
nient and  fuitable  for  carriages,  and  will,  of  courfe,  be  equally  made  ufe  of; 
from  which  the  deep  ruts,  fo  common  in  other  roads,  will,  inagreat  meafure,  be 
prevented.  It  will,  on  this  account  alfo,  be  much  eafier  kept  in  repair;  and  if 
well  managed  at  firft,  will  be  con(lru6ted  at  lefs  expence  than  by  the  common 
modes  of  making  roads,  efpecially  in  fandy  foils,  or  where  fand.or  gravel  can  be 
procured  with  facility.  On  fuch  a road  the  draught  too  will  be  confiderably 
eafier.  It  is  likewife  a great  advantage  in  thefe  roads,  that  by  having  an  under 
ftratum  through  which  water  can  penetrate,  and  the  fpaces  among  the  harder 
materials  being  filled  wdth  the  fame  kind  of  porous  material,  no  water  can  ever 
ftagnate  on  the  furface,  nor  can  it  ever  in  wet  feafons  become  fo  dirty  as  other 
roads  ; all  the  water  that  falls,  except,  perhaps,  in  very  heavy  rains,  being  con- 
ducted away  underneath,  as  well  as  in  every  part.”  In  concluding  that,  from 
the  interftices  between  the  different  parts  of  the  hard  materials  being  filled  up 
with  loofe  porous  fubftances,  through  which  moifture  can  readily  pafs,  roads 
never  become  fo  dirty  or  water  ftagnates  fo  much  upon  them,  the  author  is  pro- 
bably miftaken  ; as  a very  fliort  examination  of  the  matter  will  clearly  (hew,  that 
whether  the  covering  of  roads  be  of  fand,  fmall  ftones,  or  gravel,  when  they  be- 
come pulverifed  by  the  wheels  of  carriages,  which  they  ‘foon  will  be  in  dry  wea- 
ther, and  on  wet  weather  coming  on  will  be  waflied  into  the  various  interftices  of 
the  ftones,  or  other  hard  materials,  effectually  blocking  them  up,  and  thus  ren- 
dering the  furface  t\y  paddled,  to  ufe  a term  employed  in  ground  works, 

•and  thereby  to  retain  water  equally  with  any  clay. 

Sometimes  it  will  be  requifite,  it  is  fuppofed,  to  have  crofs  drains  carried  under 
the  fences  from  the  fmall  fide  drains  mentioned  above,  at  the  diftance  of  every 
ten  or  fifteen  yards,  where  the  level  of  the  ground  will  admit  of  them. 

Thefe  may  be  made  of  any  fuitable  material ; if  of  w'ood,  it  is  conceived  that 
an  inch  in  the  bore  will  be  fufficient.  Such  a narrow  paffage  muft,  however, 
be  very  liable  to  be  choked  up  and  obftruCted  ; it  would,  therefore,  be  much 
better  to  have  them  two  or  three  inches,  or  of  fuch  fizes  as  may  be  fuited  to  the- 
quantity  of  water  that  may  at  any  time  come  upon  them. 

It  isto  be  particularly  noticed,  that  on  all  Hoping  roads  on  a declivity,  where  the 
water  is  apt  in  heavy  rains  to  run  upon  the  furface  or  at  the  fides,  that  it  ought 
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never  to  be  fuffered  to  pafs  in  the  fame  dire£tion  more  than  ten  or  fifteen  yards, 
but  at  fuch  diflances  to  be  conduced  away  to  the  main  drains,  at  the  fides.  By 
this  means  it  will  do  little  harm,  ns  it  can  never  increafe  to  more  than  a weak 
flream  ; but  if  it  be  permitted  to  run  one  or  two  hundred  yards,  it  w'ill  probably  be 
fwelled  to  fuch  a fize  before  it  pafl'es  off,  as  to  wafli  away  much  of  the  materials, 
and  do  confiderable  damage  to  the  road  or  fences  on  the  fides  of  it*. 

When  made  on  this  conftru£tion,  the  ingenious  author  fuppofes,  that  roads 
need  not  be  quite  fo  wide  as  they  are  in  common,  as  the  w'hole  furface  of  them 
from  fide  to  fide  will  be  in  ufe.  From  twenty  to  twenty-four  feet  w'ide,  he 
thinks,  will  be  fufficientj  except  it  be  in  the  vicinity  of  large  and  populous  towns, 
or  near  extenfive  works  where  a great  number  of  carts  or  other  carriages  are 
employed,  in  which  fituations  they  may  with  propriety  be  made  much  wider,  as 
from  thirty  to  forty,  or  even  fifty  feet.  In  the  interior  parts  of  the  country,  tw'enty 
feet  in  width  will,  indeed,  anfwer  every  purpofe.  It  has  been  obfervedin  many 
places  where  the  roads  have  not  been  more  than  eighteen  or  twenty  feet  wide, 
and  properly  made  from  fide  to  fide,  that  they  were  in  much  better  condition 
than  the  neighbouring  ones,  which  were  from  thirty  to  forty,  or  fifty  feet  in  width. 
On  thefe  wide  roads,  formed  in  the  common  w'ay,  there  is,  it  is  obferved,  feldom 
more  than  eight  or  ten  feet  in  the  middle  of  them  generally  made  j the  remainder 
on  each  fide  being  taken  up  with  heaps  of  ftones,  fcrapings,  and  rubbifh  of  other 
kinds,  which,  though  they  may  be  fometimes  wanted  in  repairing  the  roads, 
Ihould  not  be  futfered  to  remain  in  fuch  fituations,  as  they  may  be  dangerous 
for  horfes  and  carriages  in  the  dark.  Befides  much  valuable  land  is,  he  thinks, 
loft  to  the  community  f,  and  confiderable  injury  frequently  done  to  the  farmer, 
by  the  feeds  of  noxious  weeds  which  are  fuffered  to  ripen  and  be  diffeminated 
from  fuch  fituations. 

The  difference  of  foils  makes  confiderable  difference  in  the  conftruclion  of 
roads.  Where  the  foil  is  of  the  fandy  kind,  roads  may  be  made  with  great 
facility  on  the  plan  juft  defcribed,  as  there  will  be  little  more  to  do  than  level 
the  furface  properly,  fill  up  the  different  hollowplaces,rollit  very  well  with  the  long 

* Bcatfon  in  Communications  to  the  Board  of  Agriculture,  vol.  I. 

t The  mode  of  calculation  by  which  he  attempts  to  fliewthe  quantity  of  land  thus  loft  is  this : "Suppoie,” 
fays  he,  “ the  medium  neceflary  width  of  roads  to  be  feven  yards,  or  twenty-one  feet,  and  that  the  medium 
width  now  made  is  eleven  yards,  or  thirty-three  feet  j this  is,  upon  that  ftipofition,  fouryards  wider  than  » 
neceflary,  which  in  every  mile  is  a lofs  of  one  acre  one  rood  and  two  perches;  and  fuppofing  there  are 
^,000  miles  of  fuch  roads  in  the  whole  kingdom,  there  is  a lofs  of  more  than  6,300  acres,  which,  if  efiimat- 
.'d  the  fame  as  the  improved  value  of  the  wafte  lands,  at  %js.  per  acre,  and  at  thirty  years’  purchafe,  would 
produce  255,150/. : a fum  which,  if  laid  out  in  improving  the  roads  and  making  eafy  communications 
through  different  parts  of  the  kingdom*  would,”  he  thinks,  " be  of  the  greateft  public  advantage. 
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wooden  roller,  and  lay  on  fuch  materials  as  are  intended  to  finifh  it  with,  in  the 
manner  that  has  been  already  defcribed,  and  afterwards  roll  it  very  well  with 
the  heavy  iron  roller  But  if  the  foil  confift  folely  of  a deep  loofe  fand,  the  belt 
and  eafieft  method  of  making  a lading  road,  is  to  confliuft  it  to  the  intended 
width  for  the  hard  materials,  at  the  fides  of  which  channels  Ihoulcl  be  dug 
eighteen  or  twenty  inches  in  depth,  and  about  the  fame  width  ; thefe  mud  be 
filled  and  firmly  built  up  with  drong  turf  or  clay,  or  any  other  folid  fobdance 
that  will  prevent  the  materials  to  be  laid  on  the  road  from  fpreading  to  either  fide, 
openings  being  left  a'  every  ten  or  fif  een  yards  to  let  the  water  falling  on  the 
middle  parr  of  the  road  pafs  through  more  readily  But  where  the  nature 
of  the  ground  is  fuch  as  t > require  to  be  made  up,  a fmall  wall  of  the  fame 
materials  mud  be  built  on  each  fide,  indead  of  the  channels,  nearly  of  the 
fame  height  as  the  furface  of  the  road  is  to  be.  By  this  means  the  hard  materials 
which  are  laid  on  will  he  prevented  from  fpreading,  which  is  the  chief  reafon  of 
roads  in  fuch  foils  fo  fuddenly  giving  wav  j and  thefe  material,  will  not  be  fo  apt 
to  fink  down  into  the  fand,  efp'^cially  if  it  have  been  well  rolled  before  their  ap- 
plication, and  at  times  after  it  has  been  finally  completed 

If  materials  can  be  readily  procured  t ) cover  the  road  from  fide  to  fide,  and  it 
have  a fence  at  each  fide,  the  walls  will  not,  it  is  remarked,  be  fo  necefiary,  as  they 
are  principally  intended  to  keep  the  folid  materials  together,  where  they  are  not  to 
be  applied  the  whole  bieadth  of  the  road,  c hould  thefe  fmall  walls,  however,  be 
found  necefiary,  the  fpaces  at  the  fides,  by  beiiig  coated  with  gravel  or  freq-flonc 
fand,  will  make  good  foot-paths. 

In  clayey  foils  the  roads  are,  it  is  obferved,  for  the  moll  part  extremely  bad  and 
difagreeable ; and  principally  for  this  reafon,  that  proper  fteps  are  not  taken  to  guard 
agalnft  water  ftagnatingon  their  furfaces.  This  may,  indeed,  occafionally  arife  from 
the  want  of  materials,  fuch  as  fand  and  gravel,  though  it  is  far  from  being  commonly 
the  cafe.  It  is  remarked,  in  the  valuable  paper  juft  quoted,  that  “ it  feems  hardly 
ever  to  have  occurred  to  thofe  who  have  had  the  direflion  of  fuch  roads,  that  /2/y/rZ, 
properlv  applied,  would,  in  a great  meafure,  remedy  all  the  defefts  coraplairedof  j" 
and  there  are  very  few  diftritls  of  a country,  it  is  a ided,  in  which  fome  fort  of  fand, 
free-ftone,  rock  or  fandy  gravel,  may  not  be  obtained,  by  proper  exertions,  though 
in  fome  fituations  it  maybe  procured  with  greater  expence  and  ditficulty  than  in 
others.  But  whete  no  hard  materials  at  all  can  be  had,  if  the  roads  w'ere  formed  in 
a fimilar  way  to  tho  e we  have  defcribed  above,  the  inconveniences  attending  t!.em 
would  moft  probably  be  readily  removed.  The  cla)ey  foundation  Ihould  be  pared. 


* Sec  Bcatfon  io  Comfnunicatlons  to  the  Board  of  Agriculture^  vol.  I. 
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away  in  fach  a manner  as  to  form  a ridge  in  the  middle  of  the  bafis  or  bottom 
part ; and  flight  openings  or  drains  be  made  at  every  ten  or  fifteen  yards,  or  atfuch 
places  as  are  hollow,  in  order  to  conduct  off  the  moifture  into  the  principal  drains* 
The  foundation,  thus  prepared,  being  then  filled  up  with  fand,  or  fome  other 
porous  fubftance  eafily  procured,  and  finiflied  in  the  way  that  has  been  already 
mentioned,  a good  road  may  be  formed.  The  manner  of  effedling  this  bufinefs 
may  probably,  however,  be  better  underftood  by  confulting  the  plate. 

In  making  roads  through  bogs  or  moraffes,  the  firft;  thing  to  be  done  is  to  drain 
or  draw  off  as  much  of  the  fiagnant  water  as  polflble,  which  may  often  be  belt 
accompliftied  by  cutting  ditches  or  drains  of  fufficient  depth  on  the  infide  of  the 
fences,  where  they  are  inclofed,  or  defigned  to  be  inclofed,  on  the  fides.  For  this 
piirpofe,  fuch  drains  fliould,  however,  be  formed  a confiderable  time  before  any 
thing  further  is  attempted.  Twelve  or  fix  teen  months,  according  to  the  flrate  and 
cifcumflances  of  the  cafes,  are  probably  little  enough,  as  the  ground,  if  very 
boggy,  will  fettle  very  much  after  the  water  is  taken  off,  and  in  fome  parts  probably 
more  than  others,  as  the  foil  is  more  or  lefs  moffy  or  retentive  of  water.  Thefe 
'will,  therefore,  be  better  difcovered  by  fuch  a delay,  in  order  to  their  being  filled 
tap  and  levelled,  which  is  readied;  done  by  the  materials  cut  from  off  the  elevations, 
or  fuch  other  fubflances  as  are  near  at  hand.  But  in  whatever  way  this  is  done,' 
furface  fods  fhould  be  carefully  pared  off,  both  from  the  elevations  and  hollows,  by 
a fuitable  inftrument,  fuch  as  a paring  fpade,  and  laid  aflde  until  the  hollows  and 
depreffions  are  filled  up  and  quite  levelled ; they  flmtild  then  be  laid  on  again,  by 
which  means  the  whole  furface  will  be  rendered  not  only  level,  but  of  an  equal 
degree  of  toughnefs,  which  is  a point  of  confiderable  importance. 

After  thefe  preparatory  fleps  have  been  taken,  the  breadth  of  the  part  defigned 
for  the  reception  of  the  hard  materials  is  to  be  marked  out,-and  covered  wffh  fand, 
or  fuch  other  porous  fubflances  as  have  been  mentioned,  to  the  thi.knefs  of  ten 
or  twelve  inches  at  leafl.  This  fliould  then  be  well  rolled,  and  finiflied  in  the 
way  that  has  been  already  deferibed.  If  this  plan  be  ftriftly  adhered  to,  there 
can  be  little  doubt  of  making  good  roads,  even  on  moffy  or  boggy  foils  *. 

Other  methods  of  making  roads  through  thefe  foils  are,  however,  fometimes 
prafHfed,  as  by  laying  a foundation  of  broom,  furze,  heath,  willow,  or  other  mate- 
rials of  the  fame  kind,  and  then  placing  the  hard  materials  upon  them ; but  fand 
'or  fome  other  porous  hard  material  is  always  to  be  preferred,  where  it  can  be 
readily  obtained,  and  where  the  line  of  the  road  is  rendered  properly  dry  before 
the  materials  are  laid  on  j as  woody  fubflances  foon  begin  to  decay,  and  confe- 

■*  See  Beatfon  in  CommunicalloBs  to  the  BoariofiAgricultwC)  vol.  T, 
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quently  let  down  fuch  mate.ials  as  are  placed  upon  them,  and  thus  quickly  ren- 
der the  whole  of  the  bufinefs  to  be  performed  over  again. 

In  conflrufting  roads  In  all  kinds  of  foil,  the  fame  rules  and  diredtions  that  have 
been  given  above  mufl  be  attended  to,  only  varying  them  according  to  the 
nature  of  the  materials  that  are  to  be  employed,  and  fuch  local  circumftances  as 
may  have  any  influence. 

When  roads  are  to  be  cut  or  formed  on  the  declivities  of  hills,  there  arc  a few 
circumftances  to  be  attended  to,  in  addition  to  thofe  which  have  been  fpoken  of, 
in  conftrufling  roads  where  the  ground  is  nearly  on  a plainor  level  from  lidc  to  fidef 
It  not  unfrequently  happens  in  thefe  cafes,  that  the  part  to  be  hollowed  out  ani 
removed  affords  a fufficient  body  of  materials  for  making  the  road,  and  the  parts 
from  whence  they  are  removed  feldom  require  any  covering  to  be  placed  upon  them. 
This,  however,  muft  be  regulated  by  the  nature  of  the  foil,  and  folidity  of  the 
bottom  which  is  thus  left.  Where  the  vvhole  breadth  of  the  road  is  made  froni 
the  folid,  and  that  has  a fufficient  degree  of  hardnefs,  no  extraneous  materials 
whatever  will  be  requifite,  but  in  cafes  where  the  foil  is  a compound  of  clay 
and  gravel,  or  where  it  is  of  a very  foft  earthy  nature,  an  application  of  the 
principles  and  direftions  which  have  been  already  advanced  will  be  neceffary  in 
forming  it. 

W'here  the  lower  part  of  the  road  is  to  be  made  up  from  that  which  is  to  be 
removed  from  the  upper,  it  ffiould  be  conftrufted  confiderably  higher  at  firft 
than  the  proper  level,  or  bottom  of  that  part  from  which  the  materials  are 
taken,  in  order  to  allow  for  the  fettling,  which  may  be  much  haftened  by.  rolling  ; 
but  the  hard  materials  ffiould  on  no  account  be  laid  on  before  this  has  been  well 
accompliflied. 

Where  the  eminence  is  of  much  height  above  the  road,  the  fall  of  water  is 
fometimes  confiderable.  In  general,  it  is  the  heft  method,  in  thefe  cafes,  to  ftop 
the  water  at  a ffiort  diftance  from  the  road  fide,  and  thereby  prevent  it  from 
running  down  the  face  of  the  bank ; for  if  it  be  permitted  to  trickle  down  ifi 
this  manner,  it  will  quicklv,  bv  means  of  frofts  and  other  caufes,  deftroy  the  bank, 
and  choak  up  the  drains,  whether  they  be  open  or  covered  ones  5 if  covered, 
the  earth,  which  is  conftantly  mouldering  down  from  fuch  caufes,  will  foon 
become  fo  clofe  and  compaff,  that  the  vvater  cannot  pafs  through  it  to  the  drain, 
before  it  runs  off  upon  the  road;  and  if  open,  they  are  kept  clear  with  great 
trouble  and  difficulty.  But  by  ftopping  the  water  about  five  or  fix  feet  froih 
the  bank,  and  drawing  it  away  to  a proper  outlet,  the  road  may  be  kept  dry  with 
greater  certainty  and  eafe.  Should  the  face  of  the  bank  have  any  irregularities, 
the  water,  in  fuch  cafes,  may  be  taken  aw'ay,  by  having  the  drain  to  recede  from 


Y 


162 


Conjh'uctlon  of  Roads, 

the  bank  in  fuch  places,  and  keeping  the  courfe  conftantly  on  a due*  level ; or- 
the  fame  purpofe  might  be  obtained  by  letting  it  be  taken  off  in  the  hollow’s, 
by  means  of  fmall  receffes  faced  up  with  Hone,  or  by  fpouts  made  of  wood  and 
fet  upright  in  the  bank  at  thefe  hollow  places,  and  communicating  with  covered; 
crofs  drains  under  the  road  *. 

In  laying  out  and  conftrufling  thefe,  as  w'ell  as  all  other  kinds  of  roads,  it  is  like- 
wife  obferved,  that  care  fliould  conftantly  be  taken  that  no  water  runs  upon 
them,  except  what  falls  in  rain.  But  in  cafes  where  this  cannot  be  eafily 
prevented,  and  where  a ftream  of  water  muff  of  neceflity  run  on  the  fide  of  a 
road,  the  drains  or  ditches,  which  as  has  already  been  obferved  are  the  bed  on 
the  inlide  of  the  fences,  mud  be  made  of  fuch  dimenfions  as  are  fufficient  to  take 
the  water  that  may  come  into  them  at  different  feafons.  Thofe  fmall  drains,, 
filled  w’ith  fand  or  gravel,  which  have  been  fpoken  of  above,  are  only  fuitable 
for  fuch  roads  as  cannot  have  any  fuperabundant  quantity  of  water  at  any  time 
coming  upon  them. 

That  roads  may  be  condrucled  in  the  ridge  or  doping  form  that  has  been  de- 
fciibed  above  with  much  propriety  and  fuccefs,  in  various  fituations,  there  cannot 
be  much  doubt ; though  experience,  w'hieh  isprobably  the  bed  guide, would  feem 
to  (hew,  that  the  dightly  convex  diape  is  not  only  more  generally  applicable,  but 
that  which  admits  of  the  materials  being  laid  in  the  mod  advantageous  manner,  in 
refpeft  to  the  preffure  and  wear  of  heavy  carriages,  as  well  as  other  points  of  im» 
portance.  But  whichever  form  may  be  adopted,  the  road  Ihould  never  have 
much  elevation  in  the  middle,  or  be  greatly  rounded,  only  fo  much  that  the  wa- 
ter may  be  well  and  eafily  taken  offf  s as  where  either  the  one  or  the  other  is  the 
cafe,  there  mud  be  great  inequality  produced  in  the  preffure  of  carriages,  by 
the  weight  being  fo  much  thrown  on  the  lower  wheel,  and  an  increafe  of  fridlion, 
from  the  infide  of  that  part  of  the  wheel  through  which  the  axle-tree  paffes 
bearing  too  hard  againd  the  foulder,  and  the  outfide  too  much  on  the  pin  which 
confines  it  in  its  lituation  j by  which  the  difficulty  of  the  draught  is  greatly 
augmented  and  rendered  more  inconvenient  for  the  animal.  And  further,  ac- 
cidents are  more  liable  to  take  place  in  conveying  top  loads,  or  fuch  fubdances 
as  are  of  a liquid  nature  J. 

There  is  another  method  of  condruffing  roads,  which  may  be  applicable  in 
certain  circumdances,  and  particular  fituations.  This  is  that  of  forming  them  of 
rails  of  wood  or  iron,  of  different  lizes,  according  to  the  fituation  and  weights 

* See  Beatfon  in  Communications  to  the  Board  of  Agriculture,  vol.  I. 

-J-  Donaldfon’s  Modern  Agriculture,  vol.  IV.  p.  78. 

t Holt’s  Hints  in  Communications  to  the  Board  of  Agriculture,  voJ.  I. 
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that  are  to  be  carried,  with  grooves  in  them  for  the  wheels  to  run  in*.  Thefe 
are  laid  on  a perfe£l  level,  and  mchned  planes  formed  where  neceflary,  tlie 
ground  being  firft  formed  true,  and  rendered  dry  by  drains.  By  which,  and  the 
ufe  of  proper  machinery,  heavy  carriages  may  be  forced  up  or  let  down  as  the 
nature  ot  the  cafe  may  require.  As  roads  of  this  kind  arc  very  liable  to  wear  out 
where  w'ood  is  employed,  it  is  probably  the  moft  advifable,  in  moft  cafes,  to  have 
them  made  of  caft-iron  ; and  they  fhould  always  be  double,  one  being  placed  at  a 
fmall  didance  from  the  other,  having  communications,  at  fuchdiftances  as  may  be 
convenient  for  the  purpofeof  palling  in  either  diredlion : where  iron  is  ufed,  it  is  by 
much  the  bed  way  to  have  the  rails  fecured  indone-work,  as  when  prepared  in  this 
way,  it  would  be  very  little  liable  to  be  out  of  order.  The  carriages,  of  whatever 
kind,  which  are  to  travel  on  fuch  roads,  mud  be  adapted  to  the  purpofe  ; the  bed 
general  mode  of  condru61ing  which,  where  heavy  loads  are  to  be  carried,  would 
probably  be  that  of  their  having  low  iron  wTeels.  The  principal  advantages  of 
roads  of  this  nature  are,  that  great  weights  may  be  conveyed  on  them  at  little 
expence  of  team,  while  they  do  not  cod  much  more  In  forming  than  well-made 
turnpike  roads.  Extenlive  roads  on  this  plan  are  met  with  In  different  places,  as 
near  CoInbrook-dale  in  Shropdilre,  and  at  Orrel  near  Wigan,  Lancafliire,  for  the 
purpofe  of  conveying  coals,  &c.  It  is  probably  in  lituations  and  for  ufes  of  this 
kind  that  fuch  roads  can  be  had  recourfe  to  with  the  mod  advantage,  as  by 
means  of  them  the  cutting  up  and  dedru6lion  of  other  roads  may  be  much 
leflened  or  wholly  prevented. 

Repairing  Roads. — However  common  the  prafHce  may  be  for  the  furveyors, 
or  overlookers  of  roads,  to  permit  them  to  be  much  cut  and  broken  up  before 
any  effeflual  means  are  employed  in  repairing  them,  it  is  certainly  extremely 
injudicious  and  expenfive ; as  experience  has  fully  diewn,  that  it  is  much  the 
mod  economical  plan  to  never  allow  them  to  get  out  of  repair  to  any  confider- 
able  degree.  Where  circumdances  will  admit  of  it,  the  bed,  and  probably  the 
mod  faving,  method  of  proceeding  is,  that  of  having  fuitable  experienced  per- 
fons  appointed  in  every  townlhip  or  didrid,  or  for  a certain  extent  of  road,  for 
the  exprefs  purpofe  ot  feeing  what  parts  are  in  a bad  condition,  where  water 
ftagnates,  or  deep  and  improper  ruts  are  formed,  and  to  repair  and  remove  them 
as  expeditioufly  as  podible. 

In  tilling  up  and  repairing  the  hollow  parts,  as  well  as  the  tiacks  which  are 
formed  by  carriages,  care  diould  condantly  be  taken  that  all  the  water  be  previ- 

* When  made  of  Iron,  from  20  to  40  Ib.  per  yard  is  the  ufual  weight ; 331b.  is  fufficieni  for  carry- 
ing two  tons.  A bar  of  bet-iron,  one  inch  and  half  in  breadth  and  of  an  inch  in  thicknefs,  is  fonne- 
times  fixed  on  wooden  fleepers  for  the  fame  purpofe. 
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oufly  well  drained  ofF,  and  the  loofe  mud  or  earth  efFe£lually  r^tr.oved, . In  fome 
cafes,  however,  wheel-tracks  may  be  reftored  to  a proper  ftate,  merely  by  the  re- 
moval of  their  Tides,  without  any  filling  up  ; but  the  fubftance  thus  removed  is 
highly  improper  for  being  depofited  in  the  ruts  again,  being  of  too  foft  and  earthy 
a nature  for  fuch  repairs.  Indeed,  the  common  praftice  of  throwing  down  the 
Tides  of  wheel-ruts  in  order  to  render  them  level,  is  but  a very  tranfitory  and 
ineffedtual  repair.  Suitable  hard  materials  fhould  always  be  had  recourfe  to  in 
fuch  cafes. 

In  conftrufting  and  repairing  roads,  it  is  alfo  a circumflance  of  more  import- 
ance than  is  generally  fuppofed,  that  the  quality  of  the  hard  materials  fhould 
be  as  nearly  equal  as  poflible,  and  that  where  ftones  are  employed,  that  they  be 
broken  down  as  much  as  can  be  to  an  equality  of  fize  j for  it  is  well  known 
that  where  the  fize  of  the  flones  made  ufe  of  is  various  and  unequal,  the  road 
will  wear  in  holes  and  uneven.  This  is  fufficiently  fhewn  by  what  happens 
in  a road  when  ftoncs  lie  at  or  near  the  furface  which  are  larger  and  of 
harder  qualities  than  thofe  of  which  the  reft  of  the  road  is  compofed,  as  hollows 
or  depreftions  are  conftantly  produced  by  the  oppofite  wheel  to  that  which 
paftes  over  fuch  ftones.  This  alfo  affords  a reafon  for  removing  every  thing  out 
of  roads  that  has  any  tendency  to  throw  carriages  of  any  kind  too  much  on 
one  fide,  and  for  immediately  filling  up  and  repairing  the  parts  of  wheel- 
ruts  which  are  more  cut  dowm  on  one  fide  than  the  other. 

Where  gravel  or  ballaft  is  employed,  it  fliould,  likewife,  be  as  equal  as 
pofftble,  and  well  freed  from  clay,  and  all  forts  of  earthy  materials  that  it  may 
contain.  This  feparation  might  probably,  in  fome  cafes,  be  greatly  promoted 
by  having  the  gravel  dug  in  the  autumn,  and  letting  it  be  once  or  twice  turn- 
ed over  during  the  winter,  after  having  been  thoroughly  moiftened,  in  order  that 
it  may  be  expofed  to  the  aftion  of  the  frofts,  in  a ftate  the  moft  fuitable  for 
being  broken  down  and  feparated.  In  regard  to  the  fize  of  the  ballaft  that  is 
made  ufe  of  in  repairing  roads,  though  it  is  common  to  require  it  large,  fuch  as 
is  of  a middling  equal  fize  is,  in  general,  to  be  preferred,  as  binding  better 
and  fooner  on  old  roads. 

In  the  winter  feafon  nothing  fliould  be  done  to  roads  in  the  way  of  repairs, 
except  in  cafes  of  neceflity,  fuch  as  the  reftoring  of  places  that  may  have  fud- 
denly  given  way,  or  been  much  cut  up.  The  mud  and  ftagnant  water  on  the 
furface  muft,  how’ever,  be  conftantly  attended  to  and  removed  5 and  proper  ma- 
terials may,  during  this  feafon,  and  efpecially  when  there  is  a hard  froft,  be 
colleftcd  and  carted  to  fuch  lituations  as  may  require  them  when  the  fummer 
advances,  which  is  the  proper  time  for  making  and  repairing  roads.  But  in 
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doing  this,  unlefs  the  repairs  are  to  be  immediately  performed,  fuitable  places 
fiiould  be  provided  for  them,  inftead,  as  is  the  common  praStice,  of  depofiting 
them  in  heaps  on  the  fides  of  the  roads. 

About  the  latter  end  of  March,  or  beginning  of  September,  when  fuch  periods 
are  fufhciently  dry  for  the  bufinefs,  is  by  much  the  mo'l  proper  for  putting 
frefli  materials  upon  roads,  as  they  are  then  not  prevented  from  binding  or  be- 
coming firm,  either  by  too  great  drought,  or  too  much  vvetnefs.  In  the  firfi:  a 
moderate  coat,  where  it  is  wanted,  (hould  be  laid  on,  and  in  the  latter  a more 
full  and  complete  one.  But  before  any  fort  of  material  is  applied,  the  road  muk 
be  well  fcraped  and  cleaned,  and  the  hollows  and  foft  places,  after  being 
fcooped  out,  and  the  bottoms  w'ell  loofened,  filled  up  level  with  good  hard  ma- 
terials, rammed  in  by  means  of  a heavy  rammer.  In  this  way  fuch  places  are 
rendered  as  hard  and  firm  as  any  other  part  of  the  road.  In  the  application  of 
the  furface  materials  afterw^ards,  great  care  fnould  be  taken  that  they  be  fpread 
out  as  equally  as  poflible  over  the  whole. 

By  rolling  wdth  a heavy  roller,  as  has  been  already  noticed,  much  advantage 
may  be  derived  in  the  reparation  of  roads,  efpecially  if  the  hard  part  of  the 
materials  thrown  out  by  the  preffure  of  wheel-carriages,  be  refiored  previoully 
to  the  operation  of  fuch  a roller ; as  it  can  hardly  be  fuppofed  that  materials,  how- 
ever good,  when  put  on  in  a loofe  manner,  can  remain  in  their  fituation,  or  be 
durable,  though  it  is  a praftice  too  commonly  followed  by  the  overlookers  of 
roads,  who  but  feldom  employ  any  kind  of  infirument  for  the  purpofe  of  confoli- 
dating  the  materials  they  apply  in  making  repairs.  It  this  mode  was  made  ufe 
of  at  an  early  period,  before  any  very  large  portion  of  the  gravel  or  other  matter 
W’as  removed,  in  many  cafes  no  other  means  whatever  would  be  necefi’ary. 

With  a view  to  reftore  the  ftones,  gravel,  and  other  materials,  which  may 
have  been  thrown  up  or  difplaced  by  the  aftion  of  different  kinds  of  wheel-car- 
riages, implements  of  various  forts  have  been  propofed  ; but  the  common  rake, 
and  fpade,  in  the  hands  of  an  expert  labourer,  are  probably  the  bed.  The 
road-harrow,  invented  by  Mr.  Harriott,  feems  to  anfwer  pretty  well  where  roads 
are  repaired  w^ith  fmall  flones  or  gravel.  The  inventor  afierts,  that  “ a man,*; 
boy,  and  two  horfes,  will  do  three  miles  in  length  in  one  day,  completely  har- 
rowing down  the  quarters,  and  drawing  the  fiones  together,  wd.iich,  by  means  of 
the  mould-boards,  are,^  he  thinks,  “ dropped  into  the  ruts,  far  better  than  a 
man  can  ftub  them  in.” 

Where  fuch  a machine  can  be  ufed,  the  faving  of  expence  may,  of  courfe,.  be 
very  confiderable  ; a reprefenlation  of  it  may  be  feen  byconfulting  the  annexed 
plate.  Rolling  in  the  manner  that  has  been  already  deferibed  f!;o  ild,  however. 
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.co.nftantly  be  bad  recourfe  to  after  the  ufe  of  this  harrow,  in  order  to  makegood 
work,  or  render  the  road  fufficiently  firm  and  folid. 

In  making  the  repairs  of  roads,  the  choice  of  materials  mufl;  chiefly  depend 
on  the  facility  of  their  being  found,  and  the  convenience  of  conveying  them.  On 
the  principles  which  have  been  laid  down,  it  mufl  be  evident,  that  a good  foun- 
dation for  a road  is  a Jiratum  of  any  porous  fubflance,  fuch  as  fand,  or  fandy 
gravel,  or  even  the  refufe  of  free-ftone  quarries.  The  harder  materials  being  then 
applied,  the  beft  of  which  are  ftones  broken  very  fmall  and  evenly,  or  gravel, 
and  the  more  hard  and  brittle  the  ftones  are  the  better.  One  load  of  ftones 
prepared  in  this  way  is  faid  to  be  more  valuable  in  repairing  roads,  than 
three  loads  of  fuch  gravel  as  is  taken  from  the  beds  of  rivers,  or  from  commons, 
as  it  furnilhes  a firmer  bottom,  at  the  fame  time  that  the  furface  is  more  equal, 
uniform,  and  durable.  Where  other  ftones  can  be  procured,  thofe  of  a calca- 
reous nature  flrould,  however,  never  be  employed,  as  they  foon  moulder  down, 
and  undergo  a fort  of  decompofition,  by  which  a kind  of  clay  is  produced,  that 
in  wet  feafons  renders  the  roads  extremely  dirty,  and  caufes  them  to  retain  wa- 
ter on  their  furfaces,  which  is  prejudicial  in  a very  high  degree.  Where  fmall 
ftones  are  made  ufe  of  as  the  finilhing  coat,  they  ought  always  to  be  thinly 
fpread  over  with  fine  gravel  or  free-ftone  fand,  in  order  that  the  crevices  may  be 
well  filled  up,  and  the  road  be  thereby  rendered  more  durable. 

Where  roads  are  repaired  with  ballaft,  after  the  holes,  tracks,  and  hollow 
places,  have  been  properly  filled  up,  and  the  water  well  drained  off,  as  already 
noticed,  a flight  covering,  in  places  where  it  is  wanted,  after  the  foundation 
or  ground  has  been  well  loofened  at  the  bottom,  fliould  be  applied  at  the  times, 
and  in  the  manner  ftated  above.  If  roads  repaired  by  this  fubftance  be  covered 
too  foon  in  the  year,  it  is,  however,  apt  to  be  too  mucli  reduced  before  the 
winter  fets  in,  which  is  the  time  they  ought  to  be  in  a good  and  firm  ftate. 

In  the  forming  and  repairing  of  communication  parochial  or  private  roads, 
attention  fhould  conftantly  be  had  to  the  different  principles  and  circumftances 
which  have  been  detailed  in  conftrufting  thofe  of  a public  nature.  Under 
the  prefent  fyftern  of  management,  in  thefe  cafes  little  improvement  is,  how- 
ever, to  be  expefled,  as  the  means  are  far  from  being  fufficient  for  the  purpofe, 
and  thofe  who  have  the  temporary  direflion  of  them,  are  feldom  fufficiently 
well  informed  in  refpeff  to  the  nature  and  principles  of  conftrufling  or  repairing 
fuch  roads,  to  perform  the  bufinefs  to  the  greateft  advantage.  Indeed,  until  tl>e 
veryinadequate  and  inefficient  plan  of  ftatute  labour  be  completely  done  away, 
and  a fuitable  equivalent  in  money  raifed,  and  at  the  fame  time  perfons  of  know- 
ledge, experience,  and  information,  wdth  proper  falaries,  be  appointed  for  manag- 
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ing  the  expenditure  and  application  in  each  diftrift,  under  the  control  of  the  a6Hng 
magiftratcs  for  the  time,  or  forae  fuch  power,  it  is  almoft  utterly  impoffible  that 
fuch  roads  can  be  either  made  or  kept  in  a good  ftate  of  repair,  Mr.  Donaldfon, 
in  his  “ Modern  Agriculture,”  has  thrown  out  forae  hints  on  this  fubjeft,  which 
are  not,  perhaps,  unworthy  of  attention.  After  recommending  the  abolition  of 
thofe  ancient  ftatutes  that  regulate  the  performance  of  ftatute  labour,  he  advifes 
that  in  every  county  the  juftices  of  peace  be  inverted  with  power  to  artefs  the 
inhabitants  of  the  dillrifl  by  fome  equitable  ratio,  whereby  they  may- pay, 
only  in  proportion  to  the  benefit  they  receive.  “ Were  this  generally  done,” 
fays  he,  “ as  is  the  cafe  in  feveral  parts  of  Scotland  ; the  counties  divided  into 
dirtrifls  of  fuch  fize,  that  the  proprietors  could  conveniently  meet  asoccafion  re- 
quired ; the  money  arifing  from  the  commutation  a£l  colleffed  by  one  perfon, 
who  fliould  be  allowed  a certain  per  cent  age  on  the  fum  collefted,  be  continued 
during  good  behaviour,  and  be  refponfible  for  his  condufl:  to  the  gentlemen 
of  the  dirtrifl ; the  money  fo  collected  be  afterwards  expended  under  the 
direftion  of  thefe  gentlemen,  and  the  whole  be  fubjeft  to  the  review  of  the 
I quarter-fertions ; — the  parirti  roads  in  thefe  kingdoms  would,”  he  thinks, 

' “ foon  be  materially  improved.  If  to  thefe  regulations  a power  were  added 

to  mortgage  the  fum  arifing  from  the  commutation  of  the  rtatute  labour  for 
I fuch  a number  of  years,  and  to  fuch  an  extent  as  was  found  neceflary  to 
put  the  ufeful  private  roads  in  a complete  rtate  of  repair,  they  might,  in  a 
few  years,  be  made  the  reverfe  of  what  they  are  at  prefent.  This  laft  mea- 
! fure  would,”  he  conceives,  “ be  found  the  mort  efiedlual  that  could^poflibly 
be  adopted,  and  is,  probably,  the  only  one  that  can  be  relbrted  to  for  the 
I purpofe  of  effeSHng  an  immediate  and  general  improvement.” 

But,  whatever  methods  or  plans  may  be  thought  the  mort  advantageous 
I and  eifeflual,  in  removing  the  inconveniences  which  have  fo  long  been  com- 
j plained  of,  in  the  badnefs  of  parochial  roads,  it  is  obvious  that,  in  addition 
i to  this,  they  muft  have  confiderable  effeft  in  improving  the  ftate  of  agriculture, 

! by  leflening  the  quantity  and  expence  of  labour,  as  well  as  by  facilitating  the 
: means  of  conveying  certain  kinds  of  materials,  without  which  the  attempts 

; of  the  farmer  in  carrying  on  improvements,  muft  often.be  very  circumferibed 
I and  ineffeflual.  , 

In  general,  private  or  parochial  roads  are  made  fo  narrow  as  to  admit  of  car- 
; riaf^es  parting  one  another  with  difficulty,  except  in  particular  places.  They  are 
i alfo,  in  many  inftances,  extremely  circuitous  and  winding,  by  which  much 
I time  is  loft  in  the  carting  of  materials.  The  fide  drains  are  feldom  fuffici- 
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ciently  opened  and  kept  clear,  on  which  accounts  the  roads  fufter  confiderablv, 
as  from  large  quantities  of  water  ftagnating  upon  them,  deep  doughs  and 
ruts  are  readily  formed. 

Roads  have  been  fuppofcd  to  be  fubjett  to  much  injury  and  dedruclion  from 
fome  particular  forms  of  wheels;  thus  broad  ones,  though  conveying  immenfe 
weights,  have  been  recommended  and  encouraged,  in  preference  to  thofe  of  the 
narrow  kind,  wdiich  carry  comparatively  but  a very  light  load.  But  it  is  not  the 
breadth  of  the  wheels  which  ought  exclufively  to  be  confidered,  but  the  form  or 
conftruflion  of  them,  and  the  weight  of  load  that  is  placed  upon  and  carried  by 
them  ; as  it  is  clear  from  the  effects  which  are  produced,  that  the  materials  of 
roads  cannot  be  rolled  down  flat,  or  left  in  a perfectly  folid  flate,  by  w^heels  pro- 
ceeding in  flraight  directions,  except  where  they  have  a cylindrical  form  of  rim, 
and  do  not  convey  very  weighty  loads.  The  wheels  of  w'aggons,  and  other  heavy 
carriages,  though  they  have  been  required  to  have  a certain  breadth  of  rim,  and  a 
flat  bearing  on  the  road,  have  not  been  conflru6ted  infuch  a form  as  is  beft  fuited 
to  confolidate,  roll  down,  and  keep  the  furface  of  roads  in  repair.  The  foies 
or  rims  of  them,  inflead  of  being  cylindrical,  have  moftly  been  the  portion  of  a 
cone,  the  properties  of  which  have  lately,  by  various  experiments,  been  fliewn 
to  be  thofe  : — of  their  having  a natural  tendency,  in  rolling,  to  revolve  in  a 
circular  direction  round  their  conical  centres  ; of  their  requiring  a conltant 
power  or  force  to  keep  them  to  a flraight  line  or  courfe ; in  their  being  con- 
fined or  compelled  to  move  in  fuch  flraight  direction,  a rubbing  and  friction 
occurring  at  the  rim  their  augmenting  friftion  on  the  axis ; their  caufing  a 
rubbing  againfl  the  fides  of  deep  ruts  or  tracks  ; their  throwing  up  dirt  from 
the  hind  part  of  the  W’hcel  ; their  pulverizing  and  greatly  reducing  the  beft 
forts  of  materials  in  dry  feafons,  thereby  caufing  much  fludge  in  \vet,  and  much 
dufl  in  dry  weather;  their  deranging  and  breaking  the  texture  of  the  furface  of 
the  roads  when  in  a foft  or  comprellible  flate,  and  leaving  them  in  a broken 
condition,  ready  to  imbibe  moiflure,  which  caufes  all  the  bad  effects  of  wet 
feafons  and  intenfe  ffofts  ; their  promoting  the  deflruffion  of  paved  roads,  by 
forcing  open  the  joints  and  letting  in  the  water  under  the  flones,  which  by 
ultimately  floating  and  difeharging  the  gravel,  renders  the  flones  loofe  and 
permits  the  pavement  to  fink  into  holes  ; their  augmenting  the  labour  of  the 
cattle  or  team,  and  accelerating  the  wear  of  the  tyres  of  the  wheels  by  their 
conflant  tendency  to  drag  and  grind  on  the  roads  ' 

The  cylindrical  form  of  rims  is  fliewn  to  be  free  from  tbefe  inconveniences, 
having  a conflant  tendency  to  proceed  in  a flraight  direflion,  without  friflion 

* Gumming  in  Communications  to  the  Board  of  Agriculture,  vol.  II. 
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of  rubbing  at  the  circumference,  or  againft  the  fides  of  deep  ruts  ; not  throwing 
up  dirt  by  the  hind  part  of  the  wheel ; not  increaling  friction  on  the  axis  ; 
not  having  preffure  againft  the  lynch-pin  ; the  foie  obftacl^  to  their  pro- 
ceeding in  a ftraight  line,  arifing  from  the  comprefting  and  levelling  the  mate- 
rials over  which  they  pafs;  have  no  difpofition  to  difplace  or  break  up  the 
texture,  or  prevent  the  confolidation  of  the  parts  of  the  roads  on  which  they 
run  ; their  frequent  rolling  on  compreflible  fubftances  rendering  them  more 
level,  compaft,  and  impenetrable  to  water,  leaving  them  in  a condition  more 
favourable  for  confolidation,  and  by  contributing  to  keep  the  interior  and  fofter 
parts  of  the  roads  dry,  they  are  more  enabled  to  refill  injury,  and  fupport  the 
cruft  that  is  the  proteflion  of  them  ; have  not  the  effefl  of  opening  the  joints  in 
paved  roads,  but,  on  the  contrary,  to  improve  them  by  operating  as  a rammer  on 
the  ftones  over  which  they  pafs,  from  the  dead prejfiire  arifing  from  the  equal 
velocity  of  all  the  parts  j and  advancing  in  a Jiraight  courfe  with  the  leaft  poflible 
refiftance,  and  with  greater  advantages  than  any  other  lhape,  ferve  equally  to 
improve  roads,  relieve  cattle,  and  preferve  the  tires  of  wheels* f* 


• Thefe  being  the  different  effefts  of  the  conical  and  cylindrical  form  of  the  rims  of  wheels  on  roads.  It 
is  obvious  that  the  latter  muft  be  much  more  beneficial  in  preferving  them  than  the  former,  and  that  the 
advantage  gained  by  the  ufe  of  them,  will  be  proportioned  to  the  extent  of  the  furface  over  which  they  roll. 
Taking  the  difference  in  the  effefts  between  the  conical  and  cylindrical  form  of  the  rims  of  wheels,  at  the 
rate  of  only  one  (hilling  for  every  acre  of  road  rolled  with  the  latter  inftead  of  the  former ; it  is  fuppofed 
by  Mr.  Gumming,  that  the  probable  amount  of  the  advantage  that  may  be  thus  obtained  to  the  nation 
annually,  by  the  wheels  of  fuch  waggons  only  as  travel  the  turnpike  roads,”  would  be  as  follows  c 

“ The  number  of  waggons  in  England  is,”  he  ftates,  ''  upwards  of  96,600  ; and  fuppofing  that  a tenth  ) 
only  of  that  number  be  employed  on  the  turnpike  roads,  and  a fourth  of  that  tenth,  or  a fortieth  of  the 
whole,  have  wheels  twelve  inches  broad ; and  of  the  remaining  three-fourths,  that  one  half  have  wheels  fix 
inebe*  broad,  and  the  other  half,  wheels  only  four  Inches  j the  tlatenvent  of  the  whole  will  be  this : 


Number  of  waggons  employed  on  the  roads 
Waggons  with  la-inch  wheels 
Ditto  with  6-inch  wheels 
Ditto  with  4-inch  wheels 


2415 

363a!; 

36221 


9,660 


9,660 

“ A wheel 


f-  Gumming  la  Communications  to  the  Board  of  Agriculture,  vol,  II. 
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The  various  fafis,  obfervations,  and  experiments,  on  which  thefe  very  ufefui 
and  interefring  conclufions  are  founded,  can  only  be  well  underftood  by  confult- 
ing  the  valuable  paper  alluded  to  above  ; but  the  refults  of  the  different 
experiments  are  fliewn  in  one  point  of  view,  and  fo  arranged  in  the  following 
table,  that  thofe  made  under  a fimiliarity  of  circumftances,  both  with  the  coni- 
cal and  cylindrical  wheels,  may  be  eafily  brought  into  a hate  of  comparifon. 
Thus  the  firfi:  column,  A,  furnidies  the  number  of  each  experiment,  in  the  order 
in  which  they  were  made,  for  the  purpofe  of  referring  to  them  when  neceffary. 
A defcription  of  the  particular  circumftance  under  which  each  experiment  was 
attempted  follows.  The  column  B explains  the  number  of  weights  which  were 
required  to  draw  the  carriage  under  fuch  a combination  of  circumftances,  in 
fuch  a manner  as  juft  to  begin  its  motion  without  being  affifted.  And  the  laft 
column,  C,  exhibits,  on  the  fcale  of  acceleration,  the  number  of  fpaces  that  the 
carriage  advances  after  the  weights  have  ceafed  to  a6l  upon  it ; — \vhich  it  is  ob- 
ferved,  “ by  eftlmating  each  divifion  on  the  fcale  as  equal  in  value  to  one-tenth 
ff  the  weights  that  draw  the  carriage,  we  afcertain  how  much  the  refiftance  to  the 


A wheel  twelve  inches  broad,  will,  in  rolling  thirty  miles,  cover  a fpace  ol  1 58,400  feet  j and  the  four 
wheels  of  a waggon  rolling  a double  furface  will,  at  the  fame  rate,  in  a day’s  journey,  roll  a furface  of 
633,600  feet,  which  is  equal  to  the  whole  furface  of  four  miles  of  a road  thirty  feet  wide,  and  fomething 
more  than  fourteen  and  a half  acres  j but  reje6ting  fractions,  and  taking  fourteen  and  a half  acres  as  the 
quantity,  the  refult  in  acres  will  be  as  follows  : 

2415  waggons,  with  12-inch  wheels,  will,  in  a day’s  journey  of  thirty  miles. 


roll  35,ot2 

3622  waggons,  with  6-Inch  wheels,  will  roll  - - - 26,259 

3622  waggons,  with  4-inch  wheels  - - - - 17,506 


The  number  of  acres  rolled  in  a day  by  all  the  waggons  - 7^,777 


“ And  fuppofing  all  the  waggons,  at  an  average,  to  travel  only  ninety  days  in  the  year,  they  will  roll  a 
furface  equal  to  7,089,930  acres  j which,  at  one  {hilling  per  acre,  will  exceed  three  hundred  and  fifty  thou- 
fand  ■pounds  per  annum. 

" But,  waving  pecuniary  eftimates,  let  it,’’  fays  he,  “ be  remembered,  that  the  quantity  of  furface 
that  is  rolled  once  yearly  by  the  waggons  that  travel  the  roads  of  England,  is  equal  to  the  entire  furface  of 
1,948,880  miles  of  road  thirty  feet  wide.  It  is  furely  then,”  be  thinks,  “ of  Importance  to. enquire,  whether 
the  wheels  that  roll  this  very  extenhve  furface,  tend  to  improve  or  impair  it  ? It  Is  to  be  obferved,  that  no 
notice  is  here  taken  of  the  waggons  that  are  fuppofed  to  be  employed  for  the  purpofes  of  agriculture,  &c. 
noJ  of  the  immenfe  number  of  carts,  coaches,  &c.  that  travel  the  public  roadsf’ 


|N umber  cf  the 


Coii/lruElion  f>f  Tloach.'^Effccts  of  Wheels,,  171 

progrefs  of  the  carriage  is  Jefs  than  the  power  by  which  it  is  drawn  in  decimals 
of  that  poxcer, 

table' OF  EXPERIMENTS. 


A. 

The  circumftances  under  which  the  experiments  were  made,  with  the 
different  fets  of  wheels. 

B. 

C. 

**  .3 

ill! 

« 'I  = 
h c £ t 

s ^ 
5 J £ 

A a.2-5 

Nilmber  of  weights 
requiicd  to  malte  tlie 
can  iage  begin  its  mo- 
tion. 

Number  of  fpaces 
which  tlic  cairiage 
advances  after  the 
weights  have  ceafed 
aifing. 

The  Conical  Wheels  bearing  on  their  whole  breadth,  were  drawn  by 

9 

oi 

4th. 

The  Cylindrical  W'heels,  do.  do.  _ _ 

6 

a l.  'The  Conical  Wheels  bearing  on  a fourth  of'  their  breadth  on  the  middle  tire 

6 

I 

The  Cylindrical  Wheels  under  the  fame  circumltance 

6 

2 

3d. 

The  Conical  Wheels  bearing  on  two  flips  on  the  e.'ttremitics  of  their  nms 

1 1 

0 

4th. 

The  Cylindrical  Wheels  under  the  fame  circumflances 

6 

7th. 

The  Conical  Wheels  drawn  on  tridtion  bars,  that  remove  the  friction  at  the  rim 

6 

Of 

Sth. 

The. Cylindrical  Wheels  on  do.  at  liberty,  but  the  fridtionbars  do  not  move 

6 

1 

9th. 

The  Conical  Wheels  on  thefridtion  bars  (fixed)  bearing  on  their  whole  breadth 

9 

Of 

I lOth. 

The  Cylindrical  Wheels,  do.  do.  - 

6 

Of: 

I 

I 

’ The  following  important  deduflions  are  drawn  from  a comparlfon  of  the 
effecls  of  each  clafs  of  wheels  under  fimilar  experiments,  as  fliewn  in  the  table, 
I namely,  that  from  “ the  frjl  and  fourth  experiment,”  it  feems  evident,  that  the 
fame  load  that  is  drawn  on  conical  xoheels  by  a power  of  nine,  is  drawn  on  cylin- 
drical ones  by  a power  of  fix  ; and  that^gfter  the  power  has  done  a61ing,  the  car- 
riage with  the  former  kind  of  wdieels  proceeds  only  one  half  a fpace  on  the  fcale 
of  acceleration ; while  that  with  the  latter  fort,  though  drawn  by  a third  lefs 
I power,  has  fufficient  jnotion  left  to  advance  it  forward  three  fpaces  and  a 
half 

That  by  ihe  fecond  and  ffth,  it  is  clear  that  when  the  conical  wheel  is  made 
i to  bear  on  a fourth  part  only  of  its  breadth  at  the  middle  of  the  rim,  it  is  drawn 
I by  a power  of  fix,  and  proceeds  one  fpace,  after  the  ading  power  ceafes  j but 
I that  cylindrical  wheels  bearing  on  the  fame  breadth,  and  drawn  by  the  fame 
1 pauer,  advance  on  the  fcale  tzvo  and  a half  divifons-,  which  fiiews  that  even  the 
; narrow  cylindrical  is  drawn  with  more  eafe  than  the  narrow  conical  wheel,  and 
j that  the  difference  in  favour  of  the  former  is,  in  this  inftance,  equal  to  xV  of  the 
. power  by  which  the  carriage  is  drawn.  That  the  third  experiment  proves,  that 
when  the  conical  wheel  bears  equally  on  the  oppofite  extremities  of  the  rim, 
eleven  xceights  are  requifite  to  draw  it;  that  with  this  increafed  power,  it  ftops 
I the  moment  the  a£lion  of  the  impelling  weiglU  ceafes : the  uniform  reliflance  to 
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its  progrefs  being  equal  to  the  uniform  a£lion  of  the  power,  no  refid ue  of  mo- 
tion is  left  to  force  it  forward.  That  the  fxth  evinces,  that  with  the  cylindrical 
wheels,  bearing  in  a fimilar  manner  on  the  extremities  of  their  rims,  the  fame 
load  is  drawn  by  fv  weights  only ; and  the  motion  fo  accelerated  as  to  carry 
the  carriage  two  and  a half  fpaces  forward,  after  the  weights  have  ceafed  to  a£l 
upon  it. 

That  the  refult  of  all  thefe  experiments,  on  the  whole,  fliew  that  the  greater 
refiftance  which  takes  place  with  the  broader  conical  wheels,  does  not  depend 
on  the  breadth  of  the  rim  alone,  but  upon  the  breadth  and  the  conical  fhape 
conjointly.  That,  in  conical  wheels,  i\\e  increafe  of  reffancc  \x'^or\  ihQ 

difference  of  the  velocity  of  the  greatefl:  and  of  the  fmalleft  parts  of  their  cir- 
cumference, and  that  the  exertion  of  the  cattle  mull  necelfarily  increafe  in  the 
fame  proportion.  That,  the  refiftance  is  increafed  on  the  fame  conical  wheel, 
when  the  prelfure  of  the  load  is  confined  to  thofe  parts  of  the  rims  that  have  the 
greateft  difference  of  velocity.  That,  on  the  fame  principle,  the  refiftance  with 
the  conical  wheel  on  a hard  bottom,  is  diminiftied  by  narrowing  its  bearing ; but 
that  on  yielding  fubftances,  the  effe£l  is  diredly  the  contrary.  That,  fince  this 
fri£lion  and  dragging  of  the  conical  rim  is  owing  to  the  different  velocities  of  the 
feveral  parts  of  the  circumference,  it  follows,  that  every  wheel  which  has  not 
an  equal  velocity  in  every  part  of  its  circumference,  muft  have  a dragging  and 
unnecelfary  refiftance,  that  is,  a refiftance  that  may  be  avoided  by  giving  to 
every  part  of  the  circumference,  or  rim,  the  fame  degree  of  velocity.  That, 
the  only  means  by  which  an  equal  degfee  of  velocity  can  be  obtained  in  every 
part  of  the  circumference  of  a wheel,  is,  by  making  all  the  parts  exaflly  of  the 
fame  diameter  ; and  every  wheel  that  has  all  its  parts  of  the  fame  diameter,  muft 
necelfarily  be  cylindrical.  And  thus,  that  the  conclufions  from  the  refult  of  expe- 
riments, and  from  theory,  concur  in  proving,  that  fo  far  as  regards  the  labour  of 
cattle,  or  the  facility  of  the  progrefs  of  carriages,  the  cylindrical  lhape  of  a wheel 
is  preferable  to  any  other  polfible  lhape:  and  that  this  fuperiority  of  the  cylin- 
drical wheel,  which  has  hitherto  been  illuftrated  by  confidering  only  the  caufes 
from  which  the  greater  refiftance  with  conical  broad  wheels  arifes,  is  further 
proved  by  the  experiments  that  have  been  made  with  the  cylindrical  wheelsj  in 
each  of  which,  the  fame  number  of  weights  were  required  to  make  the  loaded 
carriage  begin  its  motion,  under  the  fame  variety  of  circumftances,  which  with 
the  conical  wheels  occafioned  the  difference  Ihewn  in  the  table,  in  the  number 
of  the  weights  required  to  draw  the  fame  loadj  and  the  number  of  weights  that 
were  capable  of  drawing  the  loaded  carriage  under  each  of  thofe  various  cir- 
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cumftances  on  tlie  cylindrical  wheels,  was  only  equal  to  the  leaft  that  was  re- 
quired with  the  conical ; and  when  the  conical  wheels  bear  on  the  extremities 
of  their  rims,  five  more  weights  are  required  with  them  than  with  the  cylindri- 
cal wheels.  And  that,  although  no  difference  appears  by  the  number  of  weights 
required  to  begin  the  motion  of  the  carriage  with  the  cylindrical  wheels,  whe- 
ther they  bear  on  the  whole  breadth  ol  the  rim,  on  a narrow  part  of  its  middle, 
or  on  the  extremities  of  the  felloes;  it  feems  clear  by  the  fpaces  which  the  car- 
riage advances,  on  the  fcale  of  acceleration,  after  the  weights  have  done  acting 
upon  it,  that  when  the  cylindrical  wheel  bears  on  its  whole  breadth,  it  ad- 
vanced on  that  fcale  3§  fpaces,  when  bearing  on  one-third  of  its  breadth  only,  it 
advanced  only  2\  fpaces  ; and  w'hen  bearing  on  a fourth  of  its  breadth  only,  it 
advanced  no  more  than  2 fpaces : here  then,  it  is  obferved,  is  feen  a moft  impor-  - 
tant  difference  between  the  cylindrical  and  the  conical  wheel;  namely,  that- 
the  broader  the  hearing  of  the  cylindrical  wheel,  the  more  eafily  it  proceeds,  and  * 
that  the  broader  the  bearing  of  the  conical  wheel,  the  greater  is  the  refiftance  * 
to  its  progreffion*. 

On  thefe  grounds  and  principles  it  is  fuggefted,  that  the  ufe  of  low  broad  cylin- 
drical wheels,  wdth  light  carts,  may  be  advantageous  for  many  purpofes  of  the 
farmer,  fuch  as  conveying  manure  on  tillage  and  meadow  land,  in  all  kinds  of 
feafons. 

And  the  ingenious  waiter  concludes  that,  on  the  whole,  cylindrical  wheels  - 
muff  therefore  be  beneficial  to  the  proprietors  of  waggons,  by  their  leffening 
the  labour  of  the  cattle  on  the  fame  road,  as  well  as  keeping  the  roads  in  a more 
improved  ftate  of  repair;  and  to  the  trufecs  of  roads,  by  their  improving  them, 
and  rendering  lefs  expence  in  repairs  neceffary,  independent  of  the  lefs  injury 
done  to  the  roads  ufed  by  the  farmer. 

In  refpeft  to  the  form  or  lhape  of  roads,  in  fo  far  as  the  effects  of  wheels  . arc 
concerned  on  them,  it  is  evident,  that  as  the  effect  of  every  ffape  of  wheel, 
whether  it  be  cylindrical,  or  of  the  conical  and  more  rounded  form  of  tire,  muft 
be  that  of  forcing  the  materials  of  which  they  are  compofed  laterally,  and  this 
in  proportion  to  the  fupport  which  they  have  at  the  tides.  Roads  thould  not 
have  too  much  of  the  convex  or  rounded  form,  having,  under  fuch  circum- 
ftances,  the  leatl:  fupport  at  the  tides,  to  which,  on  that  account,  the  mate-  - 
rials  are  continually  forced  by  the  preffure  of  carriages  in  the  middle,  where  the 
great  bulk  of  materials  is  ufually  laid.  It  is  in  this  w^ay  that  convex  roads 
foon  become  in  a degree  level. 


* Gumming  in  Communications  to  the  Board  of  Agriculliirc,  vol.  II.  p.  408. 
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Wheels  that  have  the  greatefl  elevation  in  the  middle  of  their  rims,  or  are 
the  mofl  rounded  in  their  fliapes,  will  have  the  moft  efFeft  in  this  way,  as 
well  as  in  breaking  up  and  deftroying  the  cruft  or  furface  of  roads,  and  of 
courfe  muft  be  the  moft  prejudicial  to  them*^. 

As  the  goodnefs  of  roads,  and  the  expences  of  keeping  them  in  repair,  are  alfo 
confiderably  influenced -by  the  nature  of  the  fences  that  are  made  on  the  fides 
of  them,  it  may  not  be  improper  to  take  notice  of  a few  circumftances  which 
refpeft  them. 

In 'cafes  where  the  fituatien  of  the  ground  on  the  fides  of  roads  is  fuch  as  to 
allow  of  funk  fences  being  made,  they  are  unqueftionably  the  beft,  as  they  con- 
tribute much  to  the  keeping  of  them  dry.  They  may  be  conftrucfed  in  the  man- 
ner of  open  ditches  or  drains,  and  of  fuitable  depths,  the  deepcft  parts  being 
conftantly  on  the  fide  of  the  fields.  But  where  they  lie  open  to  the  roads,  this 
can  feldom  be  done  with  fafety.  By  having  the  fences  and  ditches  formed  in 
this  manner,  the  foundation  of  roads  may  be  more  eafily  kept  free  from  moifi 
ture,  and  at  the  fame  time  more  fpace  be  allowed  for  travelling  upon,  than  in 
cafes  where  the  ditches  are  conftrufted  on  the  fides  of  the  roads. 

Where  the  fences  are  formed  of  ftone  or  fod,  or  even  of  quicks,  they  ought  not 
to  be  higher  than  two  or  three  feet  above  the  furface  of  the  road ; but  if  a pailing 
be  made  ufe  of,  it  may  with  advantage  be  fet  higher.  By  keeping  the  fences  low, 
‘the  roads  will  be  more  expofed  to  the  a6tion  of  the  fun  and  wind,  and  confe- 
'quently  fooner  rendered  dry,  and  free  from  the  ftagnation  of  moifture.  Wherever 
•high  hedges  or  trees  grow  on  the  fides  of -roads,  they  keep  them  conftantly  wet 
and.  dirty  ; the  former  fliould,  therefore,. be  cut  to  the  height  of  five  or  fix  feet, 
and  the  latter  be  either  pruned  clofe  to  near  the  tops,  or  totally  removed. 
Neither  trees  nor  plantations  of  any  fort  fliould  be  planted  fo  near  the  fides  of 
roads,  as  to  prevent  evaporation  from  rendering  them  quickly  dry.  Where  trees 
are,  however,  to  be  planted  in  the  neighbourhood  of  roads,  the  diftance  fliould 
feldom  be  lefs  than  ten  or  fifteen  feet  from  the  fence,  and  forty  or  more  from 
each  other ; in  which  cafes  they  muft  be  prote6ted  while  young  from  cattle 
•by  hurdles,  or  a pailing  of  fome  other  kind« 

* Gumming  in  Communications  to  the  Board  of  Agriculture,  vol.  II. 
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Co7ijlru6iio7i  of  Roads. 

\To  face  Page  174.] 

Fig.  Represents  the  ftratified  nature  of  the  earth  In  the  feAIon  of  a hill  or  elevated' 
ground,  as  i,  2,  3,  4,  &c.  l.  The  upper  porous  fratum.  2.  The  retentive  ftratum  below, 
which  confines  the  water  until  difcharged  at  b if  the  fratum  1 be  hollow  at  a,  and  proceeds 
towards  f it  then  lodges  in  that  hollow,  forming  foft  ground  there ; but  if  at  this  hollow  a com- 
munication is  formed  with  the  fratum  3,  which  is  porous  at  a,  no  water  will  Hand  there, 
but  penetrate  through  it  to  the  impervious  fratum  4,  on  which  it  glides  till  it  finds  vent  oa 
the  fide  or  bottom  of  the  hill.  It  is  evident  in  the  figure,  that  if  the  upper  fratum  1 be  reten- 
tive, water  falling  on  it  will  not  only  lodge  in  the  large  hollow  but  alfo  in  the  fmall  ones, 
c de,  &c. 

Fig.  2.  Shows  the  manner  of  forming  a convex  road,  in  which  a and  b exhibit  the  ditches  or 
drains  on  the  fides  i c c foot- ways,,  or  horfe-roads  when  fufficiently  wide  y d e z convex  line, 
ten  or  tv/elve  inches  lower  at  d and  c than  the  foot- way.  The  fpace  Ihown  by  the  dotted  line 
is  to  be  filled  up  with  hard  materials. 

Fig.  3.  Exhibits  another  plan  of  forming  convex  roads,  in  which  a is  the  hollow  in  whichi 
the  hard  materials  are  depofited,  the  bottom  of  which  is  flat  inftead  of  being  convex  as  in  the 
former,  and  of  greater  depth,  confequently  requiring  a larger  proportion  of  materials. 

Fig.  4.  Reprefents  an  improved  mode  of  forming  roads,  in  which  the  lines  a b and  b c, 
inftead  of  being  convex,  are  quite  ftraight,  meeting  in  an  angle  or  ridge  at  by  floplng  to  each 
fide  regularly  about  an  inch  in  a foot : a and  Cy  fmall  drains  for  conveying  off  the  water  col- 
lefled  at  thefe  places. 

Fig.  5.  Exhibits  a crofs  fe£lion  of  a concave  road,  in  which  the  whole  breadth  a ^ of  it  is 
divided  into  three  equal  portions,  zs  a by  b dy  and  d fy  the  fides  a h and  d e being  formed  quite 
flat ; but  the  part  b d has  a gradual  flight  defcent  each  way  to  Cy  the  middle  of  the  road } it  has 
alfo  a flight  defcent  in  a longitudinal  direction  for  conveying  off  the  water  at  proper  outlets  j 
b d the  place  in  which  the  hardcft  materials  are  laid.  In  this  form  of  road  there  are  three  parts 
on  which  carriages  can  go,  as  a b,  d Cy  and  b d,  in  which  the  horfe- truck  is  at  c. 
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PLATE  XXXVI. 

ConJlruElion  of  Roads, 

[To  face  Rage  174.] 

Fig.  I.  Is  the  reprefentation  of  the  plan  of  a road  made  in  a loofe  fandy  foil.  After  form- 
ing it  to  the  full  width  for  the  hard  materials,  dig  channels,  a and  by  where  neceflary  at  each 
fide,  18  inches  in  depth,  with  the  fame  width,  filling  them  up  with  folid  materials,  as  (hown 
at  e and  fy  to  prevent  the  others  from  fpreading  out  laterally,  which  is  the  chief  difficulty  of 
forming  roads  in  fuch  fituations.  It  is  recommended  by  Mr.  Beatfon. 

Fig.  2.  Exhibits  the  form  and  method  of  making  roads  in  clayey  foils  ; abc  the  clay  hollowed 
out  for  the  porous  materials,  fo  as  to  leave  a ridge  in  the  middle  of  it  j the  dotted  lines,  e a 
and  c dy  drains  to  condu£l  away  the  water  at  fhort  diftances  into  the  main  drains  d and  e. 

Fig.  3.  Shows  the  form  of  roads  made  on  the  fides  of  hills  : d c the  part  cut  out  of  the 
folid,  which  in  moll  cafes  will  require  no  covering  \ d e the  part  made  up,  which  at  firft 
fhould  be  higher  than  the  other ; b c the  face  of  the  bank  : the  water  from  above  fhould  be 
intercepted  at  b to  prevent  its  being  injured  and  the  drain  c being  choked  up.  In  irregular 
faced  banks  it  may  fometimes  be  neceflary  to  let  off  the  water  by  wooden  fpouts  funk  upright 
in  the  banks  at  the  hollows,  as  feen  at  a b,fg.  5. 

Fig.  4.  Explains  the  manner  of  planting  trees  near  roads  ; a b the  extent  of  the  road  } c d 

the  planted  trees. 
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PLATE  XXXVII. 


^ . Implemetits for  repairing  Roads,  . 

[To  face  Page  174.3  . 

Ftg.  I.  Reprefents  an  Iron  roller  with  three  divifions  for  the  purpofe  of  rolling  new  formed 
roads;  in  which  a and  b {how  the  two  hind  parts,  and  c the  middle  or  front  one  to  which 
the  {hafts  are  attached,  and  which  are  fo  conflrufited  as  to  turn  in  the  manner  of  the  fore 
wheels  of  a waggon,  d a box  for-contalning  {lone&  to  increafe  the  weight  occafionaliy ; two- 
thirds  being  placed  over  a and  and  only  one-third  over  r,  in  order  to  make  the  prefTure 
equal.  It  has  been  recommended  by  Mr.Beatfon  as  very  ufeful. 

Fig.  2.  The -plan  of  the  roller  as  {landing  on  the  furface  of  the  road,  a and  b the  back,  and 
c the  fore  or  middle  part. 

Fig.  3.  Is  the  reprefentation  of  an  implement  for  the  purpofe  of  levelling  the  furface  of 
roads,  and  is  ufedin  America,  according  to  the  Bilhop  of  Llandaff,  for  levelling  ground. 
It  is  con{lru£l:ed  of  "a  {trong  plank;  a,  fiv^eor  fix  feet  long,  {hod  with  Iron  on  the  inferior  part, 
which  has  a {harp  edge  for  feraping  the  road  as  drawn  upon  it.  A frame  is  fixed  at  the  back 
of  the  board  on  which  the  driver  {lands,  dlre£ling  the  horfe  by  two  rings  or  hooks  b b.  It  is 
^'’recommended  in  this  intention  by  Mr.  Beatfon.'- 

Fig.  4.  Reprefents  a harrow  invented  by  Mr.  Harriot  of  Great  Stambridge,  EITex.  Its 
head  Is  three  feet  in  length  from  the  outfides  of  the  bars.  The  bars  are  four  inches' fquare  and 
five  feet  in  length.  The  mould  boards  extend  eleven  Inches  further  to  draw  the  ftones  harrow- 
ed up  nearer  the  middle  of  the  road  ; and  are  four  feet  two  inches  long,  ten  inches  depth, 
' and  two  inches  thick,  {hod  with  a bar  of  iron,  and  lined  fix  inches  with  iron  plate.  The 
[ teeth  are  one  foot  in  length  from  the  under  fide  of  the  bars,  fteeled  at  the  point,  and  an  inch 
and  quarter  fquare,  fixed  in  with  nuts  and  ferews  having  collars  both  above  and  below  the 
bars.  The  bars  pafs  in  a longitudinal  direction  to  guard  againll  fplitting.  , It  is  drawn  by 
two  horfes  abreaft,  the  outfide  horfe  on  the  outer  quarter,  and  the  other  in  the  path,  a man 
Readying  the  harrow  by  the  handles.  Thus  an  infide  and  outfide  quarter  are  taken  in  goings 
• and  the  others  in  returning.  It  is  fuggefted  as  an  effective  implement  by  Mr.  Beatfon. 
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PRACTICAL  AGRICULTURE. 


PART  THE  SECOND. 


i SECTION  VI. 

! SOILS. 

i Soils. — Manner  in  which  they  are  formed — Reafon  of  their  Variation  of  polity — Caufe  of  their 

different  Def'rees  of  Fruitfulnefs—They  are  injured  by  fame  Subjlances — Kinds  which  have  this 
Effect  — Reafons  why  thofe  which  are  apparently  fimilar,  turn  out  different  on  their  being  broken  up 
— Caufes  of  the  contradictory  FaBs  refpeBing  in  Agriculture — Caufes  of  Soils  producing  one  Sort  of 
Crop  in  preference  to  another— Depth  and  Reality  of  Subfoils— The  Caufe  of  Differences  in— Caufes 
^§f  the  Difficulty  of  afceBaining — Methods  in  which  attempted — Chemical  Analyfis — Natural 
Appearances — Nature  of  Plants  produced  by— Advantages  of  each—Neceffary  to  have  Recourfe  to 
Experience — Have  been  defcribed  under  a Variety  of  ufelefs  local  Terms— May  be  difUnguifloed  under 
a few  Heads — Clayey  Soils — Caufes  of  the  Differences  of- — Circumjlances  to  be  attended  to  in  improve 
ing  them — Applications  mofl  ufeful  for — Methods  of  laying  them  on — Advantage  of  proper  Modes  of 
Tillage  in — Neceffary  to  be  kept  as  dry  as  pofftble  at  all  Seafons — Advantages  of  keeping  them  dry  in 
different  Cafes — Circumjlances  to  be  attended  to  in  their  Tillage — Means  of  afcertaining  their  Na- 
ture.— LoaMT  Soils — Admit  of  Variety— Suhflances  of  which  compofed — Manner  in  which 
they  recede  from  Clays — Circumjlances  on  which  their  Lightnefs  and  Friability  depend — On  which 
their  Colours  depend — Admit  of  Improvement  more  readily  than  Clays — Applications  proper  in  this 
View  Reafons  for  their  being  more  eafy  of  Tillage — Not  fo  difpofed  to  the  ProduBion  of  fVeeds. — ■ 
Chalky  Soils — Circumjlances  which  produce  Differences  in  them — State  of  the  calcareous 
Matter  incorporated  with  them  mujl  he  attended  to — The  Combination  of  other  Suljlances  with 
the  calcareous  alters  its  EffeBs — In  Union  with  Magnefta  is  prejudicial  to  Vegetation — Caufes  which 
form  DiJlinBions  in  — Applications  fuitable  for  improving  them— Reafons  why  much  Strength  of 
Draught  is  required  in — Great  Attention  to  the  Tools  employed  on,  always  neceffary. — SaNDY  Sojls 
— Mode  of  Formation  of — On  what  the  Variation  of  depends — IVhy  lefs  benefted  than -others  by 
Heat  and  MoiJlure — Circunfflances  to  he  attended  to  in  improving  them — Applications  proper  in  dff 
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Soils, 

fcreut  Cafes~-Reafou  why  different  Applications  are  ufeful  in  different  DifiriEls— Means  of  fup- 
plying  them  with  vegetable  Matter — Methods  in  which  Manures  may  be  applied  to  them-^ 
Thin  Soils  eaftly  cultivated — Caufes  of  the  Difadvantages  of. — GRAVELLY  SoiLS — Materials  of 
which  compofed  various — Different  Arrangements  of  in. — Why  fuhjeEi  to  burn — DefeSis  of  how 
removed — Applications  proper  for  in  different  Cafes. — Peaty  OR  MoSSY  SOILS — Met  with  ex- 
tenfively  in  fome  DifriBs — Caufes  of  the  Varieties  of-^Stratifed  Order  of- — Caufe  of  great  Differ- 
ences in — Highly  retentive  of  IVater — Injured  by  its  Evaporation — Means  of  Improvement  in — 
Applications  neceffary  for. — VEGETABLE  EaRTH  OR  SoiL-— Nature  of,  in  different  Cafes— For- 
mation  of,  how  effeBed — Oxygenation  fuppofed  to  retard  the  DefruBion  of — Means  of  promoting 
the  Increafe  of — Caufes  which  render  it  too  light  for  grain  Crops, 

rr*HE  particles  of  the  various  folid,  as  well  as  lefs  compaft,  bodies  that  are 
met  with  in  nature,  and  which  liave  been  rubbed  down  and  reduced  by  the  fuc- 
'ceflive  operations  of  the  atmofphere,  and  the  agency  of  other  natural  caufes, 
being  mixed  and  blended  together  in  different  ways  and  proportions,  conftitute 
the  earthy  compounds,  which,  from  their  being  capable  of  abforbing,  and  in 
■ fome  meafure  retaining,  moifture,  as  well  as  giving  liability,  afford  the  means 
vf  fupport  to  various  produ6:s  of  the  vegetable  kind,  and  form  the  bafes  of 
foils  in  general]  while  the  materials  proceeding  from  the  decompofition  and 
> decay  of  numerous  organized  animal  and  vegetable  fubflances,  uniting  with 
^fuch  compounds,  compofe  the  fuperficial  layers  of  rich  mould,  from  wliich 
plants  chiefly  draw  or  derive  their  nourilbment  and  fupport. 

Soils  being  formed  in  this  manner,  it  is  evident  they  muft  vary  much,  both  in 
the  qualities  and  proportions  of  the  ingredients  of  which  they  are  compofed.  In 
one  fituation  or  diflri£l  one  fort  of  material  is  abundant,  and  confequently  enters 
largely  into  the  foil ; in  others  it  is  deficient,  while  thofe  of  other  kinds  are 
plentiful,  and  conftitute  the  principal  parts  of  the  foils  where  they  are  found. 
Some  fituations  too  abound  much  more  with  animal  and  vegetable  matters  than 
others,  which  produce  great  diverfity  in  regard  to  the  foils.  The  harder  and 
more  firm  fubflances  of  nature,  being,  on  account  of  their  ftruclure,  reduced 
more  flowly,  and  with  greater  difficulry,  into  the  ftate  of  earth,  generally  enter 
in  much  fmaller  proportions  into  the  compofltion  of  foils,  than  thofe  which  are 
of  a foft  and  pliable  difpofition,  and  which  approach  nearer  to  the  quality  of 
earth.  Thus  argillaceous,  loamy,  and  vegetable  matters  are  found  to  predo- 
minate very  much  in  foils  in  their  primitive  ftate,  and,  according  to  their  parti- 
cular qualities  and  proportions,  to  conftitute  very  material  differences  in  their 
properties.  Calcareous  and  filiceous  earthy  matters  are  diftributed  over  fome 
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diftiifts  in  great  abundance,  while  in  others  they  enter  into  the  compofition  of  the 
foils  in  much  fmaller  proportions,  and  thus  contribute  to  vary  their  textures  and 
qualities. 

Soils  likewife  undergo  much  change  and  alteration  from  other  matters  of  dif- 
ferent kinds,  being  either  naturally  or  artificially  blended  and  incorporated  with 
them,  and  from  the  proportions  in  which  fuch  mixture  takes  place. 

There  are  probably  few,  if  any,  fubftances  in  nature,  which,  after  they  have 
been  fufhcienily  atded  upon,  and  reduced  by  the  atmofphere  and  other  caufes, 
but  which  are  capable  of  affording  fupport  to  fome  fort  of  vegetable  or  other  ; 
though  there  is  confiderable  difference  in  this  refpe£t  among  different  earthy 
matters,  fome  being  able  to  fuffain  a great  number  of  different  plants  in  a vigo- 
rous flate  of  growth,  almoft  immediately  after  they  become  mixed  with  the  foil, 
while  others  require  to  be  applied  and  united  for  a great  length  of  time  before 
they  afiTord  fuftenance  to  any  kind  of  vegetable  whatever,  and  even  then  only  yield 
a fcanty  fupply  of  nourifliment,  and  that  for  the  fupport  of  a few  particular  forts 
of  plants.  Where  the  former  forts  of  materials  are  abundant,  the  foils  are  gene- 
rally fertile  and  produ£live;  but  where  the  latter  prevail,  they  are  moftly  fterile 
and  unfriendly  to  vegetation*. 

Soils  are  affefted  by  other  caufes : befides  poffeffmg  the  proper  earthy  mat- 
ters, they  muff;  be  embued  with  other  principles,  fuch  as  the  aqueous  and  car- 
bonaceous, and  uave  fuch  a confiftence  and  texture,  as  will  properly  fupport  the 
plants,  as  well  as  fuch  proportions  of  the  feveral  materials  as  will  admit  of  their 
being  retained,  and  applied  in  fuch  quantities  as  are  fuitable  for  the'*  purpofes 
of  vegetation  according  to  the  differences  of  climate  in  refpeft  to  moifture,  and 

the  varieties  of  fituation  in  regard  to  the  lands,  in  order  to  be  rich,  fruitful,  and 

\ 

productive. 

The  fubftances,  fo  far  as  they  are  yet  known,  that  have  a tendency  to  leffen  the 
fertilityof  foils,  are  the  oxyds  or  calces  of  particular  metals,  fome  coaly  and  pyriti- 
cal  matters,  acids,  and  certain  heathy  vegetable  fubftances.  But  fome  of  thefe  fub- 
llanceSjthough  unfriendly  to  the  growth  of  vegetables  when  in  thefe  circumftances, 
on  being  blended  and  united  with  other  materials  that  enter  into  the  compofition 
of  foils,*operate  upon  them  in  fuch  a manner  as  to  render  them  mfOre  fertile  than 
they  would  have  been  without  them.  Mixtures  and  impregnations  of  this  nature 
are  conftantly  taking  place  in  foils,  which  cannot  be  eafilycornprehended  or  afcer- 
tainedjbut  which  produce  great  and  important  effeCts  and  changes  in  them.  From 
this  caufe, foils, which  are  apparently  fimilar  in  every  refpeCf, on  being  brought  into 
^ See  Ande'rfon’s  Recreations  in  Agriculture,  &c,  vol.  I. 
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cultivation,  frequently  turn  out  to  be  effentially  different.  Hence,  too,  originate 
many  of  thofe  fa6ts  and  conclufions  that  appear  fo  oppofite  and  contradiftory  in 
the  fcience  of  agriculture  ; it  is  on  thefe  principles,  likewife,  that  foils  are  capa- 
ble of  producing  certain  kinds  of  plants  in  great  abundance  and  perfection, 
while  others  cannot  by  any  means  be  raifed  upon' them.  It  is  well  known  to 
mofi  perfons  converfant  with  praftical  agriculture,  that  foils  in  which  calcareous 
matter  is  predominant,  even  when  they  are  grown  fo  poor  and  exhaufted  as  to 
be  almoft  incapable  of  producing  any  ot  the  other  crops  commonly  cultivated 
on  them,  will  bear  larjje  and  repeated  crops  of  one  fort  of  vegetable,  that  of  faint- 
foin  ; and  that  other  foils  which  are  capable  of  affording  the  cbnjmon  crops  in 
an  abundant  manner,  cannot  be  made  to  produce  this.  In  the  fame  way,  fuch 
calcareous  foils  as  have  been  cultivated  for  a great  length  of^time,  and  are  con- 
fequently  much  impregnated  with  manure,  afford  plentiful  crops  of  barley; 
while  oat  crops,  if  attempted  to  be  raifed  upon  them  in  fuch  a fituation, 
are  weak,  puny,  and  relatively  extremely  fmall.  And,  on  the  contrary,  fome 
primitive  foils,  not  originally  containing  any  calcareous  materials,  and  which, 
not  having  been'cultivated,  cannot  be  impregnated  with  manures  on  firft  being 
broken  up,  often  yield  aftoniihing  crops  of  oats,  while  barley  can  fcarcely  be 
railed  at  all  upon  them.  There  are  many  fadts  of  a fimilar  nature  fcattered 
through  the  writings  on  hufbandry,  but  thefe  are  fuffcient  to  fliew  the 
great  influence  that  very  flight  impregnations  of  different  matters  have  in 
varying  the  properties  of  foils,  and  in  rendering  them  more  fuitable  for  the 
produdtion  of  one  fort  of  crop  than  another,  while  no  perceptible  external 
differences  are  exhibited,  by  which  the  ableft  agriculturill  can  be  led  to 
decide  with  certainty  refpecling  their  qualities. 

In  addition  to  thefe  caufes  of  diverfity  in  foils,  there  are  others  that  arife 
from  their  variations  in  refpedt  to  depth,  and  the  quality  of  the  fub-foils  on 
which  they  are  placed.  It  is  a fadi  well  known  by  pradtical  farmers,  and 
which  the  experience  of  every  day  confirms,  that  even  the  foils  that  are  con- 
ilituted  of  the  mofl  fuitable  fubftances  for  the  purpofes  of.  vegetation,  when 
only  a few  inches  in  depth,  and  depofited  upon  beds  of  cold  wet  clay,  rock, 
or  chalk,  are  by  no  means  fo  fruitful  and  produdtive  as  thofe  which  are 
thicker,  though  of  inferior  quality,  but  refling  on  a bottom  which  is  more  dry 
and  gravelly.  The  difference  of  weight  and  tenacity  in  the  under  ftrata  of  foils, 
likewife  introduces  great  variety  in  regard  to  their  powers  and  capabilities  of 
rearing  vegetable  produdtions. 

In  a fubjedt  where  there  is  fuch  great  diverfity,  originating  from  fuch 
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minute  clrcumftances,  and  almofi:  imperceptible  caufcs,  as  is  the  cafe  in  refpecl 
to  tlie  nature  of  foils,  it  is  extremely  difficult  to  point  out  any  rales  or  marks 
by  which  they  may  invariably  be  afcertainecl.  Several  methods  have  been 
jjrooofed  by  agricultural  writers  for  the  accomplifliment  of  this  highly  necelTary 
and  important  point.  The  mode  by  chemical  analyfs  is  unqueftronably  the 
moft  certain  and  exact,  but  it  requires,  for  the  moft  part,  more  knowledge 
and  dexterity  than  is  commonly  poflefl'ed  by  the  mere  pra£tical  farmer,  and  in 
many  cafes  is  tedious  and  expenfive.  It  can,  therefore,  be  only  w'ell  executed 
by  thofe  who  are  converfant  with  the  fcience  of  chemiftry,  and  to  whom  ex- 
pence is  no  material  obje£t.  The  natural  appearance  of  a foil  may,  in  certain 
inftances,  afford  the  means  of  afcertaining  its  quality;  but  as  few  perfons  arq> 
fufnciently  acquainted  with  the  vafl;  varieties  of  foils  which  occur  in  nature,  it 
is  a method  that  mud;  obvioufly  be  extremely  uncertain  and  confined,  and  which 
on  many  accounts  is  open  to  great  obje£Hon. 

There  is  another  means  of  deciding  in  refpeft  to  foils,  wluch,  in  many  cafes, 
when  properly  limited  and  cxercifed,  by  a perfon  of  found  judgment  and  duly 
experienced,  is  certainly  not  a bad  one,  though  in  fome  refpetfs  alfo  defe6five : 
it  is  that  of  determining  from  the  nature  of  the  plants  that  are  produced, 
and  the  degrees  of  their  grow'th  and  luxuriance.  Thus,  where  plants  that  are 
oi  ly  acculfomed  to  grow  in  good  or  peculiar  forts  of  foil,  are  met  with  in  their 
natural  and  fiourilliing  hates  in  other  places,  the  foils  may  be  concluded  to  be 
of  this  or  that  kind,  according  to  the  circumftances  in  which  they  are  found. 
In  this  way  the  common  nettle  and  the  rufh  may  charafterife  different  defcrip- 
tions  of  foil ; the  former  being  found  to  grow  the  moh  luxuriantly  on  the  dry 
loamy  foils,  while  the  latter  delights  in  the  wet  cold  clayey  ones.  The  growth 
of  certain  forts  of  timber  trees  and  hedges,  may  alfo,  in  various  inftances,  ferve 
to  direcf  the  judgment,  and  likewife  the  appearances  or  colours  of  the  inould 
in  particular  inftances;  thus,  hazel  brown  denotes  a good  fort  of  loamy  foil, 
and  reddilh  fandy  earth,  a favourable  one  of  the  lighter  kind.  Too  few  obfer- 
vations  have,  however,  yet  been  recorded  by  practical  writers,  concerning  the 
di(tin£tions  afforded  by  the  growth  of  different  plants  on  different  foils,  to  render 
it  a method  of  extenfive  utility  and  application.  Until  farther  attempts  be 
made,  therefore,  in  this  or  fome  other  way,  and  a more  full  and  ample  col" 
le£tion  of  fa£ts  be  brought  forward,  the  fafeft  and  moft  advantageous  plan 
will,  probably,  be  to  reft  upon  the  bafis  of  experience,  by  which,  from  the 
combination  of  various  little  circumftances,  the  agricultor  may,  in  moft  cafes,  be 
led  to  a fafc  decifion. 
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The  foils  of  this  country  have  been  defcribed  under  numerous  heads,  and 
difiinguiflied  by  an  ufelefs  variety  of  vague  local  terms.  They  feem,  however, 
to  be  capable  of  being  confidered  and  chara£terifed,  as  far  at  lead  as  is  neccf- 
fary  for  praQical  purpofes,  under  the  diftinftions  of 

Clayey,  Chalky,  Peaty  or  J^lojjy^  and 

Loamy,  Sandy,  Gravelly,  J^egctablc  Earthy  foils. 

Each  of  thefe  divifions  mud  of  courfe  comprehend  feveral  varieties,  accord- 
ing to  the  nature  and  preponderancy  of  the  diderent  forts  of  materials  of  which 
they  are  condituted  or  compofed. 

CLJYEY  SOILS. 

Soils  of  this  kind  differ  very  materially,  according  to  the  nature  and 
‘ quantity  of  the  clay  that  enters  into  their  compofitions,  and  the  adulteration 
which  has  been  produced  in  it  by  the  intermixture  of  different  earthy  matters,  as 
well  as  various  mineral,  vegetable,  and  animal  fubdances.  For  clays  are,  in  gene- 
ral, far  from  being  pure  in  the  dates  in  which  they  are  found  in  the  earth.  They 
are  in  many  indances  united  with  large  proportions  of  liliceous  orfandy  matter.  On 
thefe  accounts  it  is  that  the  clayey  foils  of  fome  didrifts  are  fo  abundantly  fruit- 
ful and  produftive,  while  thofe  of  others  are  infuperably  derile  and  refraftory. 
Farmers,  or  thofe  engaged  in  cultivating  land,  for  the  thod  part  being  only  ac- 
quainted or  converfant  with  earth  or  mould,  as  it  offers  itfelf  to  their  attention 
in  the  grofs  or  whole,  have  not  been  led  to  remark  the  adonidiing  diverfity  that 
takes  place  in  refpeft  to  the  properties  of  clays,  and  other  bodies  that  are  united 
with  them,  as  primitive  and  condituent  parts  of  foils,  in  their  original  and 
native  dates  ; but  having  found  that  they  all  agreed  in  poffeding  the  pro- 
perty of  imbibing  and  retaining  moidure,  and  thereby  becoming  foft  and  duc- 
tile, have,  probably  too  hadily,  concluded  them  to  have,  in  fome  meafure,  a 
Timilarity  in  their  other  qualities.  In  this  w'ay  erroneous  notions  have  fre- 
.quently  been  engendered  refpeftrng  foils  in  which  thefe  fubdances  abound. 
For  it  <is  well  afcertained  from  the  ufe  of  clays  in  dates  of  greater  purity,  that 
there  are  very  effential  differences  in  their  qualities.  There  are  fome  forts,  as 
ithat  which  is  denominated  fullers-earth,  and  feveral  of  the  fofter  boles,  that 
,have  the  cohefive  property  in  but  a very  flight  degree  ; while  others,  fuch  as 
thofe  which  are  termed  tills,  are  fo  extremely  tenacious  and  vifcid,  as  to  be 
.capable  of  being  drawn  out  into  threads.  And  there  are  dill  others  which, 
from  their  foftnefs  and  property  of  imbibing  water  readily,  are  capable  of  being 
£Ut  with  great  facility  by  any  fliarp  indrument ; while  fome  other  forts  are  fo 
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firm,  hard,  and  compa£l,  as  fcarcely  to  admit  of  being  foftened  by  means  of 
water.  The  clays  which  are  employed  for  making  the  fineft  porcelain,  and 
thofe  ufed  in  the  compofition  of  the  more  coarfe  wares,  are  only  to  be  met  with 
in  particular  fituations  and  diftridts*. 

Thefe  fa£ts  not  only  fiiew  that  there  is  a prodigious  variety  in  refpefl  to  the 
qualities  of  thefe  fubllanccs,  but  that  they  mufl.  afford  equal  variety  to  the  foils 
into  which  they  enter,  and  therefore  require  to  be  more  clofely  examined  and 
more  nicely  afccrtainetl  than  they  appear  yet  to  have  been,  before  all  the  varie- 
ties of  foil  ufually  claffed  under  the  denomination  of  clayey  can  be  well  afcer- 
tained  and  underftood. 

But  thefe  fubf^ances  do  not  differ  only  in  their  properties  and  qualities, 
but  likewife  in  their  colours,  and  the  clofenefs  with  which  their  particles  arc 
united.  They  are  found  in  their  natural  dates  of  various  colours,  fuch  as  red, 
white,  blue,  and  yellow,  and  of  different  degrees  of  denfity,  fo  as,  in  forne  in- 
ftances,  to  readily  admit  of  being  united  with  the  different  materials  that  are 
applied,  in  order  to  ameliorate  their  conditions ; in  others  they  can  fcarcely  be 
made  to  join  with  them  by  any  means  in  the  power  of  the  agriculturift.  In 
foils  of  the  firft  kind,  the  quantity  of  filiceous  or  fandy  matter,  in  general,  bears 
a much  larger  proportion  to  that  of  the  argillaceous  or  clayey,  than  in  thofe  of 
the  latter,  and  in  many  cafes  too  the  mixture  of  other  fubdances  is  proportion- 
' ably  larger.  The  nature  of  the  clayey  dratum,  in  refpeft  to  its  thicknefs  or 
thinnefs,  as  well  as  its  contiguity  or  remotenefs  from  fprings  of  water  under- 
neath it,  is  too  commonly  overlooked  in  confidering'thefe  forts  of  foils ; but  all 
thefe  circumdances  demand  particular  attention,  and  ought  to  have  cdnfiderable 
influence  in  direfling  the  means  of  cultivating  and  improving  clayey  foils. 

It  is  obvious,  from  what  has  been  already  advanced,  that,  notwithdanding 
the  differences  that  take  place  from  the  accidental  mixture  of  different  mate- 
rials. in  different  degrees  and  proportions,  all  the  deferiptions  of  this  fort  of  foils 
mud  poffefs  more  or  lefs  of  the  heavy  and  adhefive  diff  qualities;  and  that  ac- 
cording as  thefe  are  more  or  lefs  predominant,  due  refpefl  being  at  the  fame 
time  had  to  the  various  other  circumdances  that  have  been  dated,  the  bufinefs 
of  cultivation  and  improvement  mud  be  .yaried  and  applied.  In  general  they 
will  require  greater  drength,  and  more  labour  and  exertion,  to  bring  them  to 
that  date  of  pulverization  and  finenefs,  which  is  the  mod  fuitabje  for  the  vari- 
ous intentions  of  hufbandry,  than  may  be  requifitc  in  many  other  kinds  of  foils. 
Bcfides  this,  as  they  are  frequently  defeflive  in  the  proper  ingredients  for  the  fup- 

*■  See  Anderfon’s  Recreations  in  Agriculture,  vol.  I. 
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port  of  vegetation,  and  faulty  in  their  texture,  as  w-ell  as  combined  with 
principles  which  are  necedary  to  be  corrected  ; the  applications  of  ameliorat- 
ing fubdances  ihould  conftantly  be  condufted  with  thefe,  as  well  as  other  views. 
Chemical  analyfis  has  now  tliewn,  in  the  mod  fully  and  fatisfactory  manner, 
•and  the  fa6t  has  been  confirmed  by  the  general  experience  of  pra6dical  farmers, 
that  fubdances  of  the  calcareous  kind  are  the  mod  advantageous  in  improving 
and  bettering  the  condition  of  all  clayey  foils.  Where  the  deficiency  is  in  the 
texture,  and  the  want  of  the  calcareous  ingredient,  lime-done  gravel  and  cal- 
careous marles  are  the  mod  ufeful  and  proper.  If,  however,  thefe  fubdamfes 
cannot  be  procured,  a mixture  of  the  coarfer  kinds  of  fand  with  perfectly  effete 
or  extinguidied  lime  may  be  employed  ; and  even  chalk,  fand,  or  lime-done, 
in  the  date  of  coarfe  powder.  Coal  afhes,  clay  which  has  undergone  tr.e  heat 
of  the  fire,  and  fmall  pebbly  gravel,  are  alfo  fometimes  ufeful.  Lime  alone  may 
frequently  be  made  ufe  of  with  great  and  permanent  benefit ; though  it  is 
thought  by  fome  that  it  is  lefs  proper,  from  its  tendency  to  cake,  and  its  not 
opening  and  uniting  fufficiently  with  the  foils*. 

But  where,  as  well  as  thefe,-  there  is  likewife  a vrant  of  vegetable  matter, 
mixtures  of  calcareous  marie  or  lime,  and  farm-yard  dung,- and  fuch  compods  as 
are  formed  by  combining  lime  or  chalk  with  light  fandy  or  gravelly  earths;  or  lime 
and  chalk  incorporated  with  fea- weeds  and  fea-fand,  where  they  can  be  fufficiently 
procured  ; would  likewnfe  be  highly  ufeful  applications  in  thefe  circumdances. 
Peat  aflies  are,  in  fome  places,  ufed  w'ith  fuccefs;  and  gypfum,  when  mixed  in  a 
fmall  proportion  with  any  of  thefe  vegetable  produ£ls,  would,  probably,  be 
found  highly  efficacious  in  this  condition  of  clayey  foils,  where  they  are  tolerably 
dry.  This  fubdance,  as  well  as  lime  and  chalk,  may  alfo  be  beneficially  em- 
ployed on  foils  of  this  nature  that  abound  w’ith  acidity,  in  order  to  neutralize, 
and  thereby  corre£l  the  injurious  properties  of  fuch  principles. 

Mod  of  thefe  modes  of  improving  clayey  foils  are  praftifed  with  fuccefs  in 
one  part  or  other  of  the  kingdom.  In  Scotland,  where  lime  is  probably  more 
employed  on  clayey  foils,  efpecially  thofe  of  the  better  cultivated  forts,  than  in 
England,  they  commonly  apply  dung  the  fame  feafon  that  the  ground  is  limed, 
but  not  in  combination  with  it ; by  this  method  the  lime  is  fuppofed  to  operate 
more  powerfully,  and  with  much  greater  expedition,  than  when  ufed  in  the  way 
of  compod.  Chemidry  has  fufficiently  demondrated,  that  lime  in  its  a61ive  date 
has  great  effect  in  promoting  .the  folution  of  vegetable  fubdances,  and  confe- 


* Kinvan’s  EtTay  on  Manures. 
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quently  of  greatly  augmenting  the  quantity  of  that  kind  of  matter  in  foils. 
In  this  manner  the  quicknefs  of  its  elTe6ls  may  be  eafily  accounted  for  where, 
in  fuch  cafes  as  that  juft  ftated,  a large  mafs  of  vegetable  materials  is  immedi- 
ately placed  in  contaft  with  it.  It  appears,  however,  probable,  that  where  thefe 
matters  are  employed  in  this  way,  the  beneficial  eflTecls  expe6Ied  from  them 
will  not  be  fo  permanent  or  durable. 

Thefe  means  of  improving  the  condition  of  different  forts  of  clayey  foils  may 
be  greatly  augmented,  and  affifted  by  a judicious  and  well-condu61ed  fyftem  of 
tillage.  The  ploughings  and  harrowings  on  thefe  foils,  efpecially  where  they 
are  very  tenacious  and  ftubborn,  fliould  be  more  frequently  repeated  ; and  at 
fuch  feafons  of  the  year  as  they  are  not  too  dry  and  cloddy,  or  too  wet  and 
pouchy,  in  order  that  they  may  be  w'ell  broken  down,  and  fufficiently  expofed 
to  the  operation  of  the  atmofphere,  and  thus  acquire  a confiderable  degree  of 
finenefs,  by  which  the  growth  of  plants  is  much  promoted.  When  the  feed 
is  put  in,  the  harrowing  fliould  be  performed  in  fuch  a manner  as  to  cover  it 
very  perfe£lly.  The  depth  of  ploughing  on  fuch  foils  muft  be  regulated  by  the 
circumftances  of  the  cafe,  and  the  particular  fituation  of  the  ground.  Where 
they  are  thin  and  have  a gravelly  fubfoil,  and  are  liable  to  be  injured  by  their 
proximity  to  fprings  of  water,  it  fliould  not  be  fo  deep  as  where  they  have  a 
better  ftaple,  and  are  lefs  in  danger  from  water  below  them. 

As  moft  of  the  foils  of  this  clafs,  from  the  nature  of  their  conftituent  princi- 
ples, muft  be  more  retentive  of  moifture  than  thofe  of  feveral  other  kinds,  it  is 
highly  neceffary,  efpecially  in  the  winter  feafon,  that  every  method  be  taken  to 
keep  them  as  dry  as  polTible.  This  is  not  lefs  requifite  in  refpefl  to  the  lands 
that  are  in  the  ftate  of  pafture,  than  thofe  that  are  under  an  arable  fyftem  of  huf- 
bandry,  as  the  ftagnation  of  much  water  is  equally  injurious  whether  the  crops 
be  corn,  roots,  or  grafs.  Befides,  where  fuch  foils  are  in  a ftate  of  aration,  by 
proper  attention  to  fuch  means,  they  may  at  a more  early  period  in  the  fpring 
be  in  a better  and  more  .fit  condition  for  the  plough,  and  the  reception  of  the 
feed,  by  which  the  danger  of  the  crop,  of  whatever  kind  it  may  be,  being  in- 
convenienced by  too  much  wet  or  dry  w’eather,  will,  in  a great  degree,  be 
avoided  ; as  when  this  fort  of  foil  has  once  been  well  broken  down  and  re- 
duced  by  the  different  operations  of  harrowing  and  rolling,  and  the  feed  put  in, 
it  feldom  fuftains  any  injury  from  the  drynefs  of  the  feafon  afterwards*. 

In  the  tillage  of  foils  of  this  defeription,  from  their  ftiff  nature,  it  wdll  likewife 

* Donaldfon’s  Modern  Agriculture,  vol.  I.  p.  i6i. 


J84- 


■ . Loamy  Soils, 

always  be  necefiaryto  have  the  implements  that  are  made  ufe  of,  of  more  ftrength 
than  in. other  cafes,  and  to  have  the  animals  that  are  employed  in  drawing  them 
fo  attached  as  that  they  may  do  as  little  injury  as  poffible  by  their  treading.  On 
this  account,  in  ploughing  fuch  lands  it  may  be  moft  advifable  to  have  recourfe 
to  fuch  kinds  of  ploughs  as  admit  of  the  horfes  drawing  fingly,  and  following 
-each  other  in  the  bottom  of  the  furrows*. 

• In  the  fallowing  ot  clayey  foils,  it  is  alfo  neceffary  for  the  farmer  to  attend  to 
the  particular  date  of  the  feafon,and  not  break  up  or  dir  them  when  they  are  very 
dry  or  very  moift,  as  in  either  cafe  he  mufl;  obvioufly  perform  the  bufinefs  to 
great  difadvantage;  but  to  choofe,  as  much  as  poffible,  proper  regard  being  had 
to  the  nature  of  the  crop  that  is  to  be  put  in,  fuch  times  as  that  the  ground  is 
neither  too  dry  and  hard,  fo  as  to  be  ftirred  with  great  labour  and  difficulty,  or 
too  much  impregnated  with'  moillure,  fo  as  to  render  it  very  adhefive  and 

In  afcertaining  the  nature  and  goodnefs  of  clayey  foils,  much  affiftance  may 
frequently  be  derived  from  an  attention  to  the  afpetl  of  the  different  forts  of 
trees,  and  the  appearances  of  the  various  crops ; as  where  particular  kinds  of 
trees,  fuch  as  the  oak  and  elm,  and  hedge  plants  of  various  kinds,  are  in  a (late 
of  luxuriant  growth,  and  w'here  the  grain  and  other  vegetable, crops,  as  well  as 
the  grafs  lands,  are  in  a healthy,  vigorous,  and  flourifhing  condition,  favourable 
conclufions  may  be  made ; but  where  the  former  have  a (lunted,  unhealthy  ap- 
pearance, and  do  not  grow  with  vigour,  and  the  latter  are  thin  and  (hort,  they 

may  be  decided  to  be  poor  and  unfriendly  for  the  purpofes  of  vegetationf. 

/ « 

LOAMY  SOILS, 

Soils  of  this  defcription,  as  chara61erifed  by  agricultural  wmiters,  are,  pro- 
bably, much  too  numerous  j yet,  from  their  being  compounded  of  very  differ- 
ent forts  of  materials,  they,  undoubtedly,  admit  of  confiderable  variety.  The 
fubflances  that  are  moft  commonly  found  to  contribute  to  the  formation  of 
loamy  foils,  are  clay,  fand,  gravel,  and  chalk.  Sometimes  an  oxyd  or  calx 
of  iron  is  alfo  found  blended  with  them  in  a fmall  proportion.  In  proportion 
as  the  argillaceous  or  clayey  principle  diminifhes,  they  recede  from  the  nature 
of  the  clayey  foils  j confequently  the  nearer  the  quantity  of  that  fubftance 

♦ The  fwing-plough  anfwers  very  well  for  this  purpofe. 

' t Bannilter’s  Synopfis  of  Hulbandry,  p.  2. 
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approaches  to  that  of  the  others,  the  Wronger  and  more  heavy  will  the  loamy 
foil  be.  The  differences  in  the  Jightnefs  and  friability  of  the  foils  of  this  clafs, 
in  a great  meafure,  depend  on  the  relative  proportions  of  the  other  ingredients. 
Where  the  calcareous  ingredient  greatly  exceeds  thofe  of  the  fandy  or  gravelly 
kinds,  they  are  neither  fo  light  nor  fo  pulverizable  as  where  they  are  nearly 
equal,  or  where  the  fandy  or  gravelly  matters  confiderably  predominate  over 
it.  In  the  latter  cafe,  indeed,  fuch  foils  are  formed  as  have  been  denominated 
by  praflical  farmers  light  and  hungry,  efpecially  where  the  earthy  bed  or  ftra- 
tum  thus  produced,  is  but  of  little  depth,  and  reds  on  a gravelly  or  flinty  bottom 
or  fubfoil. 

The  variety  in  the  colours  of  foils  of  the  loamy  kind,  feems,  in  fome  inftances, 
to  be  produced  by  the  union  or  mixture  of  metallic  fubflances  in  greater  or  lefs 
proportions,  and  in  more  clofe  or  more  lax  flates  of  combination  with  them;  in 
others,  by  the  prevalence  of  acid  impregnations.  The  colour  in  the  firft  cafe  is 
for  the  moft  part  reddilh,  approaching  to  brown ; in  tlje  latter  it  is  commonly 
blueill),  changing  by  heat  to  a flight  red.  But  thefe  are  not  the  only  caufes 
that  influenee  the  colour  of  thefe  foils;  they  are  much  altered  in  their  appear- 
ances, as  well  as  other  qualities,  by  the  different  proportions  of  vegetable  or 
animal  matter  which  they  contain,  and  the  different  flates  of  decompofition  and 
decay  to  which  they  have  been  carried  by  length  of  time,  cultivation,  and  other 
means. 

In  fituations  where  this  fort  of  foil  has  been  but  little  diflurbed,  and  confe- 
quently  little  changed  by  the  artificial  additions  of  either  animal  or  vegetable 
fubflances,  and  thofe  which  it  naturally  contained  not  having  advanced  to  the 
^age  of  perfe6l  folution  and  decay,  it  is  generally  found  of  a light  brown  or 
hazel  colour;  but  where  much  culture  has  been  employed  for  a length  of  time, 
and  large  applications  of  animal  and  vegetable  matters  frequently  made,  the 
natural  and  artificial  materials  of  thefe  kinds  having  proceeded  more  nearly  to 
the  flate  of  perfect  refolution  and  deflruflion,  it  has  an  appearance  that 
approaches  to  that  of  black.  From  thefe  various  circumflances  the  properties 
of  the  foils  are  likewifc  confiderably  altered  and  affe£led,  as  well  as  their  colours 
changed. 

1 his  fort  of  foil  being  lefs  clofe,  compa6l,  and  adhefive,  than  the  clayey, 
admits  much  more  readily  of  amelioration  and  improvement.  The  more  ftiff 
and  heavy  kinds,  in  which  the  argillaceous  and  calcareous  principles  are  the 
moll  abundant,  and  where  the  carbonaceous  or  vegetable  principle  is  fre- 
quently deficient,  the  moft  appropriate  and  fuitable  means  of  rendering  them 
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fertile  and  produflive  would  feem  to  be  the  application  of  lime  in  the  way  of 
compoH  or  combination,  with  different  vegetable  and  animal  materials,  ftich  as 
farm-yard  dung,  blood,  ground  bones,  and  fimilar  matters,  and  fuch  earthy 
fubftances  as  contain  large  proportions  of  fand  and  gravel  in  different  degrees 
of  tenuity  or  finenefs.  The  quantities  in  which  they  are  to  be  applied  muff  be 
determined  by  the  particular  circumftances  and  the  fituation  or  ftate  of  the 
grounds.  In  general,  however,  thefe  foils  do  not  ftand  in  need  of  fo  much  of 
any  fort  of  manure  as  thofe  of  the  clayey  kinds.  Lime  may  fometimes  be  ufed 
alone,  as  where  the  land  abounds  with  vegetable  matters,  and  the  calcareous 
principle  is  in  too  fmall  proportion,  and  where  there  is  a prevalency  of  acidity 
or  fournefs  in  the  foil,  which  is  not  unfrequently  the  cafe  where  it  approaches 
t,he  nature  of  clay.  But  in  thofe  foils  of  this  nature,  in  which  the  calcareous 
and  fandy  or  gravelly  ingredients  enter  in  fufficient  proportions,  good  rotten 
dung,  the  vegetable  matter  produced  from  the  decay  of  plants,  and  obtained  by 
depofition  from  ffagnant  water  in  ponds  and  other  places,  with  feveral  fimilar 
fubftances,  may  be  ufed  with  the  moft  fuccefsj  and  where  thofe  bodies  are  too 
predominant,  or  in  an  over-proportion,  fo  as  to  render  the  foils  over-light,  a por- 
tion of  clayey  loam  may  be  united  with  fuch  fubftances  with  great  advantage. 

The  loamy  foils  which  are  met  with  in  extenfive  diftrifls  on  the  banks  or 
borders  of  the  fea,  and  of  large  rivers  communicating  with  it,  are  generally 
fo  w^ell  conftituted  and  fo  fertile,  as  to  demand  little  improvement  from  ma- 
nures. The  principles  w'hich  moftly  abound  in  them  are  a fine  fort  of  fand,  cal- 
careous matter  in  a high  ftate  of  tenuity  from  the  attrition  or  rubbing  down  of 
different  kinds  of  fliells  and  other  marine  produdions,  and  a rich  matter  proceed- 
ing from  the  diffolution  of  various  luxuriant  fea  plants,  and  innumerable  forts  of 
animal  exuviae.  Thefe  alluvial  materials  are  all  gradually  depofited  and  incor- 
porated with  the  natural  loamy  earth  of  the  regions  or  places  in  which  they  are 
found,  and  thus  conftitute  foils  of  the  moft  fertile  and  produftive  kinds. 

From  the  foils  of  the  loamy  clafs  being  more  friable  and  brittle,  as  well  as 
more  dry,  than  moft  of  the  clayey  ones,  they  are  capable  of  being  tilled  with 
much  greater  eafe  and  facility,  as  well  as  much  lefs  ftrength  of  team,  and  at 
almoft  every  feafon  of  the  year.  And,  on  account  of  their  property  of  receiving 
and  tranfmitting  moifture  more  freely,  they  are  lefs  apt  to  be  indurated  by  too 
much  dry,  or  chilled  by  too  much  wet  weather.  Befides,  they  are  more  influ- 
enced on  expofure  to  the  agency  of  the  atmofphere  and  other  external  caufes, 
and  thereby  more  adapted  for  the  promotion  and  fupport  of  vegetation.  And 
04  they  are  found  in  moft  cafes  to  be  lefs  difpofed  to  the  production  of  weeds. 
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particularly  thoiif  of  the  more  injurious  kinds,  they  can  of  courfe  he  kept  clean 
%vith  much  lefs  labour,  and  without  the  expenfive  fyftem  of  management  which 
is  requifite  on  many  other  kinds  of  foil. 

CHALKY  SOILS. 

Soils  of  the  chalky  or  calcareous  kind  occupy  very  extenfive  trails  of  land  in 
different  parts  of  the  kingdom,  and  are  marked  with  confiderable  diverfity,  as  pro- 
ceeding from  the  nature,  properties,  and  proportions  of  the  calcareous  matter  as 
it  exifts  in  them  ; the  fubftances  that  are  mixed  and  combined  with  it ; the 
depth  and  qualities  of  the  earthy  ftratum  which  is  placed  upon  it;  and  the  dif- 
pofition  of  the  fub-foil  or  bafis  on  which  this  is  formed  and  depolited. 

Calcareous  matter  is  contained  in  many  different  flony  fubftances,  befides 
that  of  chalk,  as  marble,  lime-ftone,  coral,  and  ftiells  of  different  kinds ; and 
in  ftates  of  union  with  other  materials,  fuch  as  fand,  the  different  fimple  earthy 
bodies,  in  different  proportions,  and  in  fome  inftances  with  iron  and  mag- 
nefia.  Its  capability  or  powers  of  imbibing  and  retaining  moifture  is  confi- 
derable, though  not  fo  great  as  that  of  clay.  It  burns  to  lime  by  proper 
degrees  of  heat,  and  abforbs  carbonic  acid  gas  or  fixed  air  in  different 
proportions  from  the  atmofphere,  and  returns  again  to  the  flate  of  chalk  or 
effete  calcareous  matter.  It  is  found  of  very  different  degrees  of  hardnefs  and 
friability,  as  well  as  of  different  ftates  of  finenefs  or  pulverization,  in  different 
foils  of  the  clafs  to  which  it  belongs.  It  varies  alfo  greatly  in  its  effe61s  in 
refpc£f  to  vegetation;  from  the  different  matters  that  may  happen  to  be  com- 
bined with  it  in  its  primitive  or  original  ftate.  It  has  long  been  known  to 
the  pra£Iical  agriculturift,  that  fome  forts  of  lime  may  be  employed  in  large 
proportions  ; while  others  cannot  be  ufed,  except  in  very  fmall  quantities,  with- 
out doing  very  confiderable  injury  to  the  foil  with  which  they  are  incorpo- 
latcd.  The  Jong  unexplored  caufe  of  this  diverfity  of  effect  in  different  limes, 
feems  lately  to  have  been  placed  in  a more  clear  and  fatisfaiStory  point  of  vievc, 
by  the  experimental  attempts  of  an  ingenious  philofopher*.  He  has  found  by 
repeated  experiments,  that  that  fort  of  lime  which  is  the  moft  friendly  to  ve- 
getation confifts  entirely  of  calcareous  earth,  and  quickly  abforbs  a large  por- 
tion of  carbonic  acid  gas  or  fixed  air  from  the  atmofphere;  while  that  which  is 

* Ter.nant  on  the  different  forts  of  lime  ufed  in  agriculture,  in  Tranfaellona  of  the  Koyal  Society, 
1/99,  Part  II. 
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injurious  and  unfriendly  to  the  growth  of  plants  contains  only  three  parts  of 
pure  calcareous  earth,  the  other  two  confifting  of  magnefia,  and  that  it  abforbs 
comparatively  but  an  extremely  fmall  portion  of  carbonic  acid  gas  or  fixed  air 
from  the  furrounding  atmofphere.  This  kind  or  mixture  of  calcareous  matter 
was  alfo  afcertained  to  be  very  flow  in  acquiring  the  power  of  fupporling  vege- 
tation, even  after  it  had  been  converted  into  lime,  and  remained  for  a confl- 
derable  length  of  time  in  the  {fate  of  mortar.  The  lime-tlone  in  which  there  is 
a mixture  of  magnefia,  is  much  harder,  and  diflTolver.  confiderably  more  flovvly 
in  acids  than  that  which  is  purely  calcareous.  The  fame  author  likewife  fup- 
pofes  that  the  cryttallized  ftruflure  commonly  obferved  in  the  magnefian  limc- 
ftone  indicates  that  it  has  not  been  formed  by  the  accidental  conjun6lion  of  the 
two  earths,  but  conftituted  by  their  chemical  union.  The  difficulty  with  which 
it  is  diflblved  by  means  of  acids,  may  alfo,  he  thinks,  in  fome  meafure,  depend 
on  the  attraflion  of  its  different  component  particles  to  each  other. 

This  fort  of  lime-ftone  would  feem  to  abound  in  different  parts  of  the  king- 
dorn.  It  is  obferved  to  extend  for  thirty  or  forty  miles  from  a little  to  the  fouth- 
wefl  of  Workfop,  in  the  county  of  Nottingham,  nearly  to  Ferry-bridge  in 
Yorklhire.  In  the  account  of  the  agriculture  of  the  midland  counties,  Mr. 
Marffiall  obferves  that  the  lime  made  at  Bredon,  in  Derbyfliire,  is  hurtful  to 
vegetation,  when  employed  in  large  proportions;  and  our  experimenter  has 
found  that  it  contains  magnefia  nearly  in  the  quantity  ftated  above;  but  that  the 
ftone  in  this  inftance  is  frequently  cryftallized  in  a rhomboidal  form,  and  petri- 
fied fliells,  not  calcareous,  but  fimilar  to  the  compofition  of  the  ftone  itfelf,  are 
occafionally,  though  feldom,  found  in  it.  The  different  combinations  of  calcare- 
ous matters  are  fometimes  found  contiguous  to  each  other.  At  Matlock,  in 
Derbyfliire,  it  is  ftated  that  the  rocks  on  the  fide  of  the  river  where  the  houfes 
are  built  are  magnefian,  while  thofe  on  the  other  are  calcareous ; and  that  the 
magnefian  rock  appears  to  be  incumbent  on  the  calcareous  ftratum,  as  in  de- 
fcending  a cave  formed  in  this  rock,  a diftinft  vein  of  common  lime-ftone  may 
be  feen  which  contains  no  magnefia.  The  calcareous  ftratum  is  very  full  of 
fliells,  and  there  are  alfo  fome  in  the  magnefian  rock,  but  they  are  extremely 
rare.  The  practical  diftin6tions  of  hot  and  mild  limes,  which  have  frequently 
be.en  made  by,  thofe  engaged  in  the  improvement  of  foils,  and  which  have  been 
particularly  attended  to  by  a late  writer*,  prove  that  the  magnefian  calcareous 
matter  is  met  with  in  the  more  northern  counties : that  which  is  confidered  as 


* Fenwick’s  Eflay  on  Calcareous  Manures.. 
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hot  being  alfo  found  by  him  to  be  more  difficult  of  folution  in  acids.  Thefe 
important  and  intereding  facls  not  only  ffiew  that  whatever  famenefs  there  may 
be  in  the  nature  of  calcareous  matter  when  in  its  pure  and  unadulterated  ftate, 
that  as  met  with  in  foils,  and  different  fubftances  of  the  calcareous  kinds,  it  has 
confiderable  diverfity,  and  when  in  union  with  magnefia  it  is  in  a high  degree 
prejudicial  to  the  growth  of  vegetables. 

Calcareous  matter,  whether  it  be  in  the  effete  or  ftate  of  carbonat,  or  in  the 
more  adlive  one  of  caufticity,  as  quick-lime,  feems  ultimately  to  promote  the 
refolution  and  deftruftion  of  vegetable  and  animal  fubftances  ; in  the  latter  ftate, 
however,  it  a£fs  with  much  greater  violence  on  thefe  materials,  deftroying  their 
organization,  and  diffipating  their  principles  more  quickly,  as  well  as  robbing 
them  more  completely  of  the  carbonic  acid  gas  or  fixed  air,  which  is  fo  effentialj 
while  in  the  former  it  operates  wuth  great  mildnefs,  and  only  aids  the  refolution 
of  ihofe  fubftances  by  gently  promoting  the  procefs  of  putrefadfion.  . 

The  proportions  of  clayey,  loamy,  and  gravelly  ingredients,  which  are  con- 
joined with  the  calcareous  matters  of  thefe  foils,  ate  various  in  different  diftridts; 
where  the  argillaceous  and  loamy  materials  are  comparatively  in  large  quantities, 
foils  of  the  heavier  chalky  kinds  are  formed,  and  where  the  fandy  or  gravelly  are 
predominant,  we  have  the  lighter  ones.  There  are  alfo  material  differences 
proceeding  from  the  earthy  matter  with  which  the  calcareous  ingredient  is 
mixed  in  the  ftate  of  foil.  Where  the  quantity  of  this  is  fmall,  and  not  reduced 
into  any  very  perfedt  ftate  of  m.ould,  the  foil,  as  is  evident,  muft  be  poor  and 
thin  ; but  where  the  depth  of  this  fuperficial  ftratum  is  confiderable,  ^and  the 
animal,  vegetable,  and  other  fubftances,  of  which  it  is  compofed,  is  advanced  to 
a more  complete  ftage  of  decompofition  and  decay,  the  foils  are  more  rich  and 
heavy.  Some  variety  is  likewife  caufed  by  the  ftate  of  the  under-ftratum  or  fub- 
foil.  If  it  be  compadl  and  much  intermixed  with  liliceous  or  flinty  matter,  or 
have  a mortary  hardnefs,  it  is  lefs  favourable  than  where  it  is  of  a more  open, 
brittle,  or  powdery  texture. 

From  what  has  been  ftated,.  the  means  of  improving  chalky  or  calcareous 
foils  muft  be  evident.  As  the  calcareous  principle  is  here  abundant,  the  prin- 
cipal intention  is  the  alteration  of  their  textures,  and  the  fupplying  of  vegetable 
matter.  This  is  effedted  in  the  heavier  forts  of  chalky  foils,  by  the  application  of 
clayey  and  fandy  loams,  according  to  the  particular  circumftances  of  the  cafes; 
and  in  the  thinner  or  more  light  lime-ftone  foils,  it  may  be  accompliflied  by  means 
of  clay,  argillaceous  marie,  and  the  rich  imperfedlly  decompofed  vegetable  matter 
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arifing  from  the  depofition  and  accumulation  of  fuch  fubftances  in  low,  clofe,  and 
wet  fituatlons.  ' 

Farm-yard  dung,  and  compofts  of  all  kinds  of  dung,  with  good  mould,  will 
be  advantageous.  Soot  and  malt-dufl;  have,  likewife,  in  different  inflances,  been 
fuccefsfully  employed. 

Where  mifchief  has  been  experienced  from  the  too  great  abundance  and  pre- 
valence of  magnefian  lime,  or  calcareous  matter,  the  plentiful  ufe  of  allies  pro- 
duced from  the  combufHon  of  frefh  vegetable  fubftances,  would  feem  to  be  the 
moft  fuitable  application  as  a remedy. 

Whatever  appearances  of  lightnefs  there  may  be  in  chalky  foils,  they  re- 
quire confiderable  ftrength  in  the  team,  where  the  ftaple  or  earthy  ftratum  of  the 
lands  will  admit  of  their  being  wrought  to  a tolerable  depth  j but  where  there 
is  a thinner  furface  of  earthy  materials,  lefs  force  of  draught  will  be  requifite. 
In  the  latter  cafes,  the  foil  is,  however,  far  more  precarious  and  uncertain,  as 
well  as  much  lefs  produtfive  in  refpeiSl  to  the  crops  that  are  cultivated  upon  it, 
than  in  the  former.  As  chalky  foils  are  not  fo  liable  to  be  injured  by  water  as 
others,  the  bufinefs  of  tillage  is  much  lefs  impeded  from  that  caufe;  but  a 
dry  feafon  fometimes  renders  them  fo  hard  as  to  be  totally  incapable  of  being 
broken  up,  until  they  have  been  moiftened  by  the  falling  of  a confiderable 
quantity  of  rain.  From  the  great  wear,  by  friftion  and  other  caufes,  that  takes 
place  in  the  ploughing  and  breaking  up  of  moft  foils  of  this  clafs,  the  ftate  of 
the  irons  of  the  ploughs,  or  fuch  other  inftruments  as  are  employed,  muft  be 
more  frequently  and  more  particularly  attended  to,  as  from  the  negleft  of  this 
circumftance  much  inconvenience,  as  well  as  lofs,  may  arife  to  the  farmer. 

SANDY  SOILS. 

Sands  feem  to  have  been  gradually  formed  by  the  attrition  and  rubbing  down 
of  the  various  folid  fubftances  that  are  found  in  nature,  efpecially  fuch  as  are  of 
the  filiceoLis,  calcareous,  and  ftony  kinds,  and  are  of  different  degrees  of  fine- 
nefs  as  they  approach  the  fize  of  gravel.  They  are  alfo  met  with  of  various  co- 
lours and  appearances  in  different  regions  or  tra£ls  of  country,  fuch  as  white, 
dufky  brown,  yellow,  and  red.  Thefe  differences,  as  well  as  tho^e  which 
refpeft  their  weight,  tenacity,  and  other  properties,  depend  on  the  nature  and 
proportions  in  which  many  other  forts  of  materials  enter  into  combination  with 
them. 
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Where  the  proportions  of  clayey,  loamy,  or  other  earthy  fiibftances  with  which 
they  are  mixed,  approach  nearly  to  that  of  the  fand,  the  heavier  forts  of  fandy 
f'ils  are  formed;  but  where  thefe  enter  only  in  very  fmall  quantities,  we  have 
the  light  Tandy  foils ; and  where  they  are  hardly  met  wdth  at  ail,  the  foil  is 
a loofe  blowing  fand,  mofi:  commonly  of  a white  or  brownifli  appearance. 
The  portions  of  vegetable  matters  that  arc  intermixed  with  different  foils  of 
the  fandy  kind  are  not  lefs  various  than  thofe  of  the  clayey  and  loamy,  from 
which  confiderable  differences  of  quality  are  produced.  Thefe  differences  in  their 
textures  and  compolitions,  alfo  introduce  others  which  refpeft  their  powers  of 
admitting  and  retaining  heat  and  moiflure.  The  opennefs  and  want  of  adher- 
ence in  fuch  foils,  while  they  allow  of  the  admiflion  of  heat  and  water  more 
readily,  permit  them  to  be  carried  off  wdth  greater  eafe  and  expedition,  they 
are  therefore  lefs  permanently  benefited  by  their  influence  than  many  of  the 
clofer  and  more  adhefive  foils. 

From  this  view  of  the  conflituent  principles  of  fandy  foils,  it  is  obvious  that 
they  are  chiefly  deficient  in  the  calcareous,  argillaceous,  loamy,  and  vegetable 
ingredients.  The  intention  of  the  agriculturifi;  fliould,  therefore,  for  the  mofl 
part  be  direfted  to  the  augmentation  of  their  cohefive  property,  and  the  fupply 
of  the  calcareous  and  decayed  animal  and  vegetable  matters.  With  a view  to 
the  firfl,  argillaceous  and  loamy  materials  may  be  had  recourfe  to  ; and  it  has 
been  obferved  by  an  able  and  intelligent  writer*,  that  a lefs  proportion  of  clay 
is  required  in  the  improvement  of  light  fandy  foils,  than  of  fand  in  clayey  ones; 
but  w'hether  this  rule  be  generally  corrett  or  not,  fome  of  the  thinner  and'^poorer 
forts  of  fandy  foils  certainly  demand  large  proportions  of  the  argillaceous  ingre- 
dient. Where  the  calcareous  principle  is  in  fufiicient  abundance,  argillaceous 
marie  and  clayey  loams  are  the  mod  fuitable  ; but  where  it  is  deficient,  calcare- 
ous marles  and  loams  will  be  more  advantageoufly  employed.  On  thefe  princi- 
ples it  is,  that  in  the  counties  of  Suffolk,  Norfolk,  York,  and  fome  diftri£ls  of 
Scotland,  experience  has  fliewn  the  former  to  be  more  beneficial ; while  in  other 
places,  as  the  Ifle  of  Wight,  the  diftriG  of  Caermarthen  in  Wales,  in  the  coun- 
ties of  Suffex,  Chefter,  and  Stafford,  in  England,  and  the  northern  parts  of 
Scotland,  the  latter  has  been  found  to  produce  the  mofl  advantageous  eflfe6ls 
on  fandy  foils. 

The  defedl  of  vegetable  matter  in  thefe  foils  may  be  remedied  by  the  ufe  of 
farm-yard  and  other  comports,  proceeding  from  animal  and  vegetable  fubftances 


* Fordyce’*  Elements  of  Agriculture,  p.  89. 
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in  a ftate  of  putrefa6iion.  But  good  earth,  or  moiild,  and  the  imperfeOly  re- 
folved  matter  found  in  boggy  fituations,  may  alfo  in  many  inftances,  where  thefe 
cannot  be  eafily  procured,  fupply  the  deficiency  in  a very  beneficial  manner. 

The  folding  of  flieep  upon  foils  of  this  nature,  likewife,  contributes  greatly 
to  their  improvement,  not  only  by  the  quantity  of  dung  and  urine  that  is  depo- 
fited  upon  them,  but  the  confolidation  and  firmnefs  of  texture  that  is  produced 
bv  their  treading^. 

All  thefe  different  forts  of  materials  maybe  applied  either  alone  or  combined 
with  one  another  in  the  form  or  ftate  of  compofts.  The  marles  and  clayey 
fubftances  are,  however,  for  the  moft  part,  laid  on  in  the  ftates  in  which 
they  are  found  ; but  the  farm-yard  dung,  and  peaty  matter,  often  in  mixture 
with  each  other,  or  with  fubftances  of  other  kinds,  fuch  as  thofe  of  an  earthy  na- 
ture : the  peaty  earth  may  alfo  frequently  be  ufed  alone,  when  applied  to  the 
furface  of  pafture  lands. 

The  light,  open,  and  porous  texture  of  fandy  foils,  renders  them  much  more 
eafily  cultivated  and  kept  in  order  than  thofe  of  the  ftrong  and  clofe  kinds; 
confequently  the  farms  where  they  prevail  are  generally  large ; and  when  pro- 
perly prepared  they  are  better  adapted  for  the  growth  of  many  forts  of  crops, 
fuch  as  thofe  of  the  bulbous  and  tap  rooted  forts.  1 hey  have  alfo  another  ad- 
vantage, which  is  that  of  purtiing  forward  the  crops  with  more  expedition. 
Whatever  inconveniences  attend  them,  arc  moftly  fuch  as  proceed  from  the 
want  of  a fufficient  degree  of  cohefion  among  their  conhituent  particles  and 
folidity  of  texture.  On  thefe  accounts  they  often  counterafl  the  bed  and 
moft  judicious  management.  The  roots  of  the  crops  are  liable  to  become 
naked  and  expofed  from  ftorms  and  various  other  caufes;  and  if  grain,  to 
fall  down  and  be  lodged  fo  early  in  the  feafon  as  to  render  them  of  little 
value. 

GRAVELLY  SOILS. 

In  the  ftate  of  gravels  which  contribute  to  the  formation  of  this  clafs  of  foils, 
there  is  a variation  of  fize  in  the  pieces  or  particles  of  which  they  are  compofed, 
from  that  of  a very  fmall  pea  to  the  largeft  cockle.  Where  they  become  of 
ftill  larger  dimenfions  they  are  termed  ftones  or  rocks,  according  as  they  are  in 
fmall  portions  or  large  maftes  ; and  the  foils  are  then  faid  to  be  ftony  or  rocky, 
as  the  circumftances  of  the  different  cafes  may  happen  to  be. 

The  beds  of  grave),  whether  they  be  of  the  larger  or  fmaller  kinds,  are  moftly 
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either  of  the  fillceous  or  flinty  nature,  or  of  the  calcareous  or  chalky  j but  the 
ftones  and  rocks  are  of  very  different  kinds.  With  thefe  diffimilar  fubftances, 
fome  others  in  different  flates  of  reduction  and  pulverization  are  blended  and 
united  in  various  proportions,  fo  as  to  conftitute  gravelly  foils  that  differ  confi- 
derably  in  their  textures  and  other  properties.  The  chief  of  thefe  are  loams, 
and  the  mould  or  earthy  matter  formed  by  the  deftru6tion  and  decay  of  nume- 
rous animal  and  vegetable  fubftances. 

The  gravelly  mixture  is  fometimes  alfo  found  to  approach  nearly  to  the  fur- 
face,  while  at  others  it  recedes  confiderably  from  it*.  In  fome  inftances 
fprings  rife  immediately  underneath  ; in  others  they  are  at  a great  depth. 
The  bottom,  or  fub-foil,  is  likewife  various  j in  fome  cafes  it  is  ftony  and 
rocky,  in  others  it  is  clayey,  or  a rocky  gravel,  and  fometimes  fand,  &c. 

The  open  porous  nature  of  gravelly  foils  difpofes  them  to  admit  moifture  very 
readily,  as  well  as  to  part  with  it  with  equal  facility ; from  the  latter  of  which 
circumftances  they  are  fubje£l  to  burn,  as  it  is  termed,  in  dry  feafons,  which  is 
not  the  cafe  in  the  heavier  or  more  retentive  fort  of  foils. 

The  defects  in  the  conftitution  of  gravelly  foils  may  be  removed  by  the  appli- 
cations of  one  or  other  forts  of  marie,  where  they  can  be  procured,  according  to 
the  circumftances  of  the  cafe.  Where  the  gravel  is  of  the  calcareous  kind, 
clay,  or  clayey  loam,  may  be  moft  properly  made  ufe  of.  And  a mixture  of  the 
carbonate  of  lime,  or  lime  in  its  effete  ftate,  and  clay,  would  feem  to  admit  of  a 
pretty  general  application  to  thefe  foils.  Chalk,  as  being  of  the  fame  nature,  may 
alfo  be  made  ufe  of  in  the  fame  way.  Indeed  for  thefe  kinds  of  gravel,  which 
from  their  contiguity  to  fprings  are  apt  to  lie  wet  in  the  winter,  there  is  no 
manure  more  properly  adapted  than  chalk;  w’hich,  although  it  does  not  abound 
with  vegetable  matters  in  any  large  proportion,  like  yard  dung,  and  fome  other 
dreffings,  is,  however,  an  excellent  preparative  for  them,  and  will,  in  fome  mea- 
fure,  fupply  the  place  of  fuch  fubftances.  From  its  abforbent  nature,  it  is  of 
good  effeft  not  only  to  counteraft  the  fuperabundant  moifture  of  fuch  foils,  but 
to  leffen  their  heat ; by  which  means  the  difpofition  to  burn  in  the  fummer,  fo 
inimical  to  the  growth  of  various  crops,  and  to  which  all  gravels  are  in  fome 
degree  liable,  is  prevented ; and  in  this  laft  view  chalk,  though  particularly 

*■  It  Is  obferved  by  Mr.  Middleton,  in  his  excellent  Report  of  the  Agriculture  of  tlie  County  of  M*d- 
dk-lex,  that  “ when  the  gravel  is  very  near  to  the  top,  a full  crop  of  yellow-bloiromed  broom  covers 
the  ground,  if  in  a ftate  of  grafs,  and  w’hen  ploughed  an  equally  full  crop  of  forrel.”  This  he  remarked 
in  the  old  inclofurcs,  and  on  fevcral  places  on  Enfield-chale. 
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adapted  to  tliofe  of  the  wet  and  fpringy  kind,  may  be  applied  with  fuccefs 
on  gravels  of  almoft  every  denomination*. 

The  deficiency  of  the  vegetable  and  animal  earthy  matters,  where  it  exifts, 
may  be  properly  fupplied  by  dung  of  the  farm-yard  kind  in  its  more  rotten  ftate, 
and  various  animal  excrements.  Thefe  are  frequently  applied  to  the  gravelly 
foils,  with  the  greateft  effect  and  advantage,  in  the  form  of  compofts,  with  good 
loamy  mould,  athes,  the  mucilaginous  and  clayey  depofitions  of  rivers  and  ponds, 
and  other  fubftances  of  a fimilar  kind.  Several  of  thefe  materials,  and  fome 
others  of  the  animal  clafs,  are,  however,  often  ufed  feparately  to  the  furface  of 
foils  of  this  fort. 

Soils  of  this  defcription  may  alfo  be  much  improved  by  a judicious  variation 
of  the  green  vegetable  and  other  crops  that  are  cultivated  upon  them. 

Gravelly  foils,  from  the  lightnefs  of  their  texture,  and  their  not  affording 
' great  refiftance,  except  where  the  ftones  are  large,  or  there  are  rocks,  are  not 
expenfive  or  difficult  in  the  means  of  cultivation.  All  the  neceffary  bufinefis  of 
this' fort  is  capable  of  being  carried  forward  with  much  eafe  and  expedition, 
and  the  lands  are,  in  general,  foon  brought  Into  the  proper  dates  for  the  recep- 
tion of  crops. 

PEATY  OR  MOSSY  SOILS. 

These  foils  are  met  with  in  pretty  extenfive  trafts  in  many  parts  of  the 
kingdom.  In  fome  places,  in  England,  they  are  provincially  denominated 
moory,  peaty,  and  heathy  foils  j in  Scotland,  they  are  more  commonly  known 
by  the  title  of  moffy ; and  in  Ireland,  they  receive  the  name  of  boggy  foils. 
They  differ,  like  all  the  other  kinds  of  foils,  from  the  nature  of  the  ingredients 
of  which  they  are  condituted  or  compofed,  and  the  proportions  in  which  thefe 
are  found  to  prevail  in  them.  Where  the  vegetable  or  peaty  material  predomi- 
nates but  little  over  the  other  fubdances  with  which  it  is  mixed  and  incorporated, 
the  lighter  forts  of  peaty,  moory,  or  heathy  foils,  are  formed  i but  where  the  other 
matters  bear  only  a flight  proportion  to  it,  the  deep  and  heavy,  peaty  or  moffy, 
foils  prefent  themfclves.  In  different  didrifts  the  peaty  matter  is  found  of  differ- 
ent depths,  and  ot  various  degrees  of  denfity  or  clofenefs  of  texture,  probably  pro- 
ceeding from  fome  original  differences  in  the  vegetable  fubdances  from  which  it 
was  formed,  or  the  greater  advances  which  it  has  made  to  the  date  of  perfeft  de- 


* Banniftet’s  Synopfis  of  JJultandry,  p.  13. 
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compofition  or  decay.  The  fub-foil  in  moft  of  the  deep  moffy  diftricis  Is  of  the 
clayey  kind,  more  or  lefs  ftiff  and  heavy,  over  which  the  peaty  or  inoffy  material 
is  depolited,  generally  in  a fort  of  ftratified  order  j the  firfi;  layer  of  which  being 
commonly  not  more  than  ten  or  twelve  inches  in  thicknefs,  exhibits  the  appear- 
ance of  a richifli  brown  earth,  in  all  probability  from  the  incorporation  of  the 
loamy  or  clayey  matters,  with  the  peat  or  vegetable  earth,  lying  immediately  upon 
them,  and  conftituting,  originally,  perhaps,  the  furface  of  the  ground.  The 
layer  that  fucceeds  to  this  is  moftly  of  a dark  colour,  and  confiderable  thicknefs, 
apparently  formed  of  a great  variety  of  vegetable  or  other  materials  in  the 
more  perfect  ftages  of  refolution  and  decay,  united  together  by  time  and  other 
circumftances  with  more  or  lefs  compa6tnefs  and  folidity.  The  uppermofl  ftra- 
tum,  or  that  which  is  placed  upon  this  denfe,  peaty  matter,  is,  in  general,  of  a 
very  pale  colour,  and  very  light  fpongy  texture,  ariling  poffibly  from  the  gralTes, 
leaves,  and  other  vegetable  fubftances,  of  which  it  is^  formed,  not  having 
attained  that  date  of  decay  which  conftitutes  the  darker  forts  of  peaty 
earth. 

But  in  the  more  fuperficial  peaty  foils,  little  or  nothing  of  this  ftratified  appear- 
ance is  met  with.  A coat  of  peaty  earth,  differing  greatly  in  thicknefs  accord- 
ing to  the  peculiarity  of  the  fituations,  and  other  circumftances,  is  formed  by  a 
great  length  of  time  from  the  deftrudfion  and  decay  of  fucceffive  crops  of  graffes, 
leaves,  and  fubftances  of  the  heathy  or  other  kinds,  and  depofited  upon,  and  in- 
termixed with,  the  various  harder  materials  of  the  foils  which  happened  to  be  un- 
derneath them.  By  thefe  means  much  variety  is  produced  in  the  foils.  Where 
the  under-ftrata  of  earthy  matter  are  tolerably  good,  and  the  crops  of  vegetables 
large  and  luxuriant,  the  better  forts  of  light  peaty  foils  feem  to  be  predomi- 
nant ; but  where  the  quality  of  the  under-ftrata  are  indifferent,  and  the  vegeta- 
ble produdfs  fcanty,  as  well  as  feeble  in  their  growth,  and  principally  of  the 
heathy  tribe,  the  poor  peaty  and  heathy,  or  moory  foils,  are  met  with. 

All  peaty  foils  feem  to  be  thus  gradually  formed  by  the  depofition  of  vegetable 
matter,  fupplied  by  the  diffolution  and  decay  of  aquatic  and  other  plants  that 
grow  iu  low  moift  fituations,  as  well  as  fubftances  of  other  kinds  brought  down 
by  water,  from  the  high  grounds  in  their  neighbourhood,  in  the  ftates  of  folu- 
tion  and  diffufion,  and  gradually  depofited  from  it  on  its  becoming  in  a ftate 
of  ftagnation,  by  means  of  obftrudtions  and  ftoppages  proceeding  from  different 
caufes. 

From  the  nature  of  the  compofition  of  thefe  foils,  it  is  obvious  that  they  muft 
be  very  retentive  of  water,  efpecially  where  they  are  of  any  great  depth  j hence 
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they  feldom  or  ever  become  free  from  the  exceflive  quantities  of  moifture,  with 
which  they  are  loaded  in  the  rainy  feafons.  An  able  author  juftly  obferves,  that 
from  the  rays  of  the  fun  and  drying  wind  being  exerted  during  the  fummer  fear* 
fon  in  carrying  off,  by  means  of  evaporation,  the  fuperabundant  moifture  in  fucb 
cafes  ; and  heat  being  known  to  be  abftraded  from  bodies,  and  cold  generated 
thereby,  effefts  muft  be  produced  highly  injurious  not  only  to  climate  but 
vegetation  in  general,  and  more  particularly  to  fuch  plants  as  ftand  in  need 
of  a higher  degree  of  heat,  and  more  nourifliment,  than  fuch  foils  are  capable  of 
fupplying. 

And  he  thinks  that  there  can  be  very  little  doubt  but  that  thefe  prejudicial 
effefts  on  the  growth  of  vegetables  extend  themfelves  to  the  more  dry  lands  ad- 
joining fuch  fens  or  deep  moffes  *. 

The  furface-ftratum  of  peaty  foils,  from  its  being  more  expofed  to  the  influence 
and  a£lion  of  the  pure  air  of  the  atmofphere,  is,  it  is  alfo  obferved,  much  lefs  foluble 
than  the  under-ftrata,  confequently  in  its  Ample  or  unmixed  ftate  lefs  proper  for 
the  purpofes  of  agriculture.  From  the  fame  caufe  too,  it  becomes  lefs  capable 
of  fupporting  flame,  and  is  therefore  improper  for  the  purpofes  of  fuel. 

From  what  has  been  obferved  refpe6ling  the  compofition,  formation,  and 
properties,  of  peaty  foils,  it  is  evident  that  they  muft  require  different  methods 
of  management,  in  order  to  reclaim  and  render  them  fuitable  for  the  growth  of’ 
the  various  forts  of  vegetables  that  are  objects  of  hufbandry. 

In  the  deep  moffes,  the  firft  thing  to  be  attempted  is  to  draw  off,  as  much  as 
polTible,  the  fuperabundant  moifture,  by  the  cutting  of  proper  drains,  and  fuch 
other  means  as  the  nature  of  the  fituation,  and  other  circumftances,  will  admit  of. 
In  places  where  water  in  fufficient  quantity  can  be  conveniently  made  to  pafs 
through  fuch  moffes,  and  where  the  foil  underneath  is  good,  much  may  be  effefted 
by  floating  away  the  principal  part  of  the  moffy  fubftance ; but  where  the  moffes 
are  not  deep,  or  the  foils  under  them  of  a good  quality,  after  the  making  of  proper 
drains,  the  belt  way  is,  probably,  to  ridge  them  in  fuch  dir>e£lions  and-modes  as  are 
the  moft  effectual  in  promoting  the  exit  or  paffTage  of  the  ftagnant  water  which 
they  contain.  Different  materials  may  then  be  applied  with  the  intention  of  im- 
proving their  textures,  and  promoting  the  diflfolution  of  the  undecayed  parts  of 
the  vegetable  matters  that  are  contained  in  them.  The  firft  may  be  accom- 
pliftied  by  the  application  of  various  gravelly  fubftances,  fand>  and  coarfe  earth  j 
and  the  latter,  efpecially  where  there  is  a large  growth  of  heath  and  other 


* Dundonald’s  Conneitioa  of  Agriculture  Vfith  Chcnilftjy,  P« 
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coarfe  plants,  by  the  ufe  of  lime  in  its  aflive  or  cauftic  ftate ; but  where  fuch 
plants  do  not  fo  much  abound,  alkaline  fubftances,  chalk,  calcareous  marie, 
the  ihelly  kinds  of  fea  fand,  and  the  carbonate  of  lime.,  may  be  more  advan- 
tageoufly  had  recourfe  to. 

Shell  marie,  chalky  fubftances,  rich  clays,  and  lime-ftone  gravels,  being  fre- 
quently met  with  under  deep  peat  modes,  proper  inveftigation  Ihould  con- 
ftantly  be  made  by  means  of  boring  them  in  various  parts ; as  in  cafe  any  of 
thefe  materials  can  be  difcovered  at  a fuitable  depth,  fuch  grounds  may  be 
brought  into  cultivation  much  more  cheaply  and  conveniently,  from  their  being 
applied  more  readily  to  the  foft  fpongy  furfaces  of  fuch  foils,  than  where  they 
are  under  the  neceflity  of  being  carted  upon  them  from  confiderable  diftances. 
Paring  and  burning  is  ufeful  in  both  the  above  views,  where  the  quantity  of  vege- 
table matters  on  the  furface  is  confiderable,  and  of  the  coarfe  kind ; but  the 
method  of  applying  good  earthy  matter  is  to  be  preferred,  where  it  can  be  pro- 
cured in  an  eafy  and  not  too  expenfive  manner. 

Something  may  likewife  be  effected  in  the  way  of  promoting  the  fertility  of 
thefe  foils  by  cropping  with  particular  forts  of  vegetables.  Thofe  that  have 
large  branching  ftems,  and  which  cover  the  furface  of  the  ground  very  much, 
thereby  excluding  the  action  of  the  air  in  a great  meafure  upon  it,  are  con- 
ftantly  to  be  employed  as  the  moft  advantageous  and  ufeful. 

VEGETABLE  EARTH  OR  SOIL, 

This  kind  of  earthy  material  conftitutes  the  fuperficial  bed  or  ftratum,  in 
which  plants,  for  the  moft  part,  vegetate,  in  every  fort  of  foil  5 and  differs  very- 
much  in  different  places,  from  the  variations  that  take  place  in  its  depth,  and 
the  greater  or  lefs  progrefs  that  has  been  made  in  the  feveral  fubftances  of  which 
it  is  compofed  to  the  ftage  of  perfect  decompofition  or  decay. 

Some  variety  may,  likewife,  be  caufed  by  its  being  more  intimately  or  more 
loofely  mixed  and  blended  with  the  other  bodies  that  are  found  in  foils.  It 
feems  probable,  too,  that  the  earthy  matter  which  is  formed  from  the  deftrutfion 
of  fome  forts  of  vegetable  fubftances  may  be  better  fuited  for  the  purpofes  of 
vegetation  than  that  which  proceeds  from  others. 

Vegetables,  from  their  containing  a confiderable  portion  of  mucilaginous 
matter  in  a ftate  of  mixture  with  their  other  fubftances,  become,  in  fome  mea^ 
fare,  capable  of  folution  in  water,  though  the  external  furfaces  of  living  plants, 
on  account  of  the  refinous  and  animalized  materials  that  enter  into  theirrcom- 
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pofitlon,  are  protected  from  its  operation.  From  the  former  clrcumftance,  and 
tliat  of  earthy  matters  being  contained  in  them,  which  had  been  taken  up 
in  the  ftate  of  folution  with  their  frefli  juices  while  growing,  it  is  evident  that 
large  quantities  of  vegetable  mould  mufl  be  continually  formed  and  depofited 
on  lands  by  the  natural  decay  of  fuch  fubftances. 

But  the  formation  of  vegetable  mould  or  earth  is  farther  effefted  by  means 
of  the  putrefaftion  or  diffolution  of  fuch  vegetables  as  are  cut  down,  or  other- 
wife  deftroyed,  on  the  furface  of  the  ground,  and  the  application  of  various 
kinds  of  dung  and  compofts.  Where  thefe  have  been  in  great  abundance  for  a 
long  time,  there  is  mollly  a deep  rich  furface  foil  of  this  earth  j but  where  few 
vegetable  produ6ts,  and  thofe  of  the  lefs  luxuriant  kind,  have  been  left  to  un- 
dergo the  above  procefs,  or  little  affiftance  given  by  means  of  manures,  the  cruft 
of  furface  mould  is  generally  thin  and  poor.  The  refolution  of  vegetable  mat- 
ters is  greatly  promoted  by  a proper  degree  of  moifture  and  heat,  as  well  as  a 
fuitable  ftate  of  the  air. 

In  the  procefs  of  the  putrefaction  of  thefe  fubftances  various  chemical 
changes  take  place  ; — the  water  which  they  contain  is  decompofed ; there  is  an 
abforption  of  the  pure  air  of  the  atmofphere  ; heat  is  difengaged  ; and  new  com- 
binations of  the  galTeous  and  faline  kinds  are  formed.  By  thefe  changes  many 
fubftances  are,  therefore,  converted  to  the  ufe  and  fupport  of  vegetable  life, 
that  could  not  have  been  applied  by  any  other  means  ; befides,  they  are  rendered 
much  more  extenfively  applicable  than  they  could  otherwife  have  been,  for  that 
purpofe. 

The  abforption  of  pure  air  from  the  furrounding  atmofphere,  or  the  procefs 
of  oxygenation,  is  confidered,  by  a late  writer,  as  the  chief  caufe  of  the  reten- 
tion of  vegetable  matter  on  the  furface  of  the  earth,  in  deep  peaty  foils,  and 
moft  others,  but  efpecially  thofe  that  have  been  long  in  a ftate  of  tillage.  The 
vegetable  matter  by  this  means  being  rendered  lefs  deftruCtible,  fcarcely  any  of 
it  is  carried  away  in  a dilfolved  ftate  by  rains,  or  the  application  of  water  in 
other  ways,  confequently  accumulation  muft  take  place,  which,  under  other 
circumftances,  could  not  have  been  the  cafe*.  The  vegetable  materials  con- 
tained in  foils,  therefore,  from  their  admitting  different  degrees  of  this  procefs, 

* The  Earl  of  DundonaW,  in  his  treatife  On  the  Connexion  of  Agriculture  with  Chemiflry,  obferves, 
that  “ to  this  procefs  of  oxygenation,  the  continuance  of  vegetable  matter  on  the  furface  of  the  earth 
is  principally  to  be  afcribed  ; as  in  the  cafe  of  peat  motfes,  fens,  and  morafles,  as  well  as  in  moft  foils, 
but  more  efpecially  in  fuch  as  have  long  been  under  cultivation.  Tiie  indelirudible  fiate  of  vegetable 
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tnd  thereby  becoming  more  or  lefs  inibluhle,  poflTefs  different  powers  in  promot- 
ing the  growth  and  nourifliment  of  plants.  Where  they  have  been  expofed  tp 
the  a£tion  of  the  oxygenous  or  pure  part  of  the  air,  for  a gonfiderable  length  of 
time,  they  are  much  mpre  infoluble,  than  where  this  has  been  the  cafe  for  only 
a fliort  period. 

In  order,  therefore,  to  promote  the  formation  of  vegetable  earth  or  mould, 
recourfe  muff  not  only  be  had  to  fuch  fubdances  as  accelerate  the  putrefac- 
tive procefs,  but  alfo  fuch  as  have  a tendency  to  increafe  the  folubility  of 
the  vegetable  mould  or  foil  itfelf.  The  firft  of  thefe  purpofes  may  be  ac- 
complilhed  by  the  application  of  fuch  materials  as  have  been  found  ufeful 
in  changing  vegetable  fubdances  into  the  date  of  mucilage,  fueh  as  the  car- 
bonate of  lime,  or  effete  lime,  marie,  chalk,  and  calcareous  matters  in  general, 
and  alfo  fome  earthy  faline  fubdances,  as  the  refufe  of  fait  manufactories,  &c. 
The  latter  is  to  be  attempted  by  the  ufe  of  different  alkaline  fubdances,  fuch  as 
the  alhes  produced  by  the  burning  of  various  green  vegetable  materials,  the  urine 
of  animals,  the  liquor  of  dung-hills,  night-foil,  and  other  animalized  matters. 

Vegetable  mould  may,  likewife,  be  augmented  by  many  other  means ; fuch 
as  the  growth  of  thofe  kinds  of  crops  that  cover  the  ground  much,  and 
thereby  produce  a dagnated  date  of  the  air ; the  confuming  upon  the  ground 
or  the  turning  down  of  rich,  full,  and  fucculent  ferts  of  green  crops,  by  which 
a large  portion  of  vegetable  matter  is  quickly  brought  into  the  date  of  decay  ; 
and  the  dedruclion  and  evacuation  of  various  forts  of  infeCls  that  are  prevalent 
in  foils,  by  the  application  of  fubdances  of  different  kinds. 

matter',  under  thefe  circumftances,  and  their  conftant  accretion,  may,”  he  thinks,  “ be  referred  to  the 
infoluble  compounds,  produced  by  the  adion  of  pure  air  on  thefe  inflammable  fubftances. 

“ The  infolubility,  to  a certain  degree,  of  this  fyftem,  adopted  by  nature,  is  undoubtedly,”  fays  he, 
" to  be  preferred  to  one  more  completely  folublc  ; for  it  is  evident,  that  if  putrefaction,  or  oxygenation, 
had  pofl'efled  the  power  of  rendering  all  the  vegetable  matter,  by  a fpeedy  procefs,  foluble  in  water,  two 
pernicious  confequences  muft  have  followed  : The  rains  would  have  waflred  down  fuch  extraCls,  and 
folublc  matters,  as  faft  as  formed,  into  the  rivers  and  fprings,  contaminating  the  waters,  and  rendeiing 
them  unfit  for  the  exiftence  of  fillies,  or  for  the  ufe  of  terreftrial  animals.  The  fea,  in  procefs  of  time, 
would  thereby  receive  all  the  vegetable  and  animal  produce  of  the  dry  land,  and  the  earth  would  ulti- 
mately become  barren,  confifting  alone  of  the  fimple  earths,  without  any  adaiixture  of  vegetable  mat- 
ter; confequently  there  could  be  no  accumulation  of  this  fubftance  on  the  furface,  as  is  the  cafe,  to  an 
immenfc  degree,  at  prefent.  As  fuch  there  cannot,”  he  coitceives,  “ be  a doubt,  but  that  the  prefent  in- 
compl  e procefs  of  putrefaCHon,  oxygenation,  or  folution  of  organic  bodies,  has  been  eflabliflied  by  the 
great  ator  of  all  things  for  wife  and  benevolent  purpofes;  efpecially  when  it  fliall  be  underllood,  that 
the  ap;  tot  imperfections  of  this  (to  a certain  degree)  infoluble  fyftenn  are,  as  they  refpeCt  agriculture 
and  Vegetation,  to  be  remedied,  when  ncceflary,  by  the  ingenuity  and  induftry  of  man. ' 
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It  Is  obferved  by  tbe  able  author  juft  mentioned,  that  a fuperabundance 
Vegetable  matter  in  foils,  efpecially  where  it  is  much  expofed  to  be  a£ted  uport 
by  the  oxygen  or  vital  air  of  the  atmofphere,  is  apt  to  render  the  ground 
too  loofe  and  open  in  its  texture  for  the  growth  of  moft  forts  of  grain ; winter 
corns  in  particular,  from  the  fudden  alternations  of  froft  and  thaw,  being 
frequently  thrown  out  of  fuch  foils  and  deftroyed.  Where  this  is  the  cafe, 
great  benefit  may  be  derived  from  the  ufe  of  various  faline  matters,  and  lime 
in  its  effete  ftate,  as  by  fuch  means  the  vegetable  parts  of  the  foil  will  be 
'reduced  to  their  proper  and  moft  produStive  ftate 

* Dundonald  on  the  Connexion  of  Agriculture  with  Chemiftry,  p.  17^, 
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^lA2^URLS—Ckanges  undergone  in  Sul^ances  in  the  Formation  of- — Fluid,  elajlic,  and  volatile 
Matters  chief  •j  prepared  in  the  Soil — Are  in  different  Proportions  according  to  Circumfances — 
The  more  grofs  Matters  applied  to  Lands  chief y termed  Manures — Changes  neceffary  in  thefe  to  ft 
them  for  the  Support  of  V egetation — Much  Difference  in,  according  as  they  abound  vuith  certain  Sub~ 
fauces  or  Principles — This  probably  the  Caufe  vshy  fome  Matters  are  fo  fuperior  to  others  ivhen  ufed 
equally — Other  Modes  in  which  they  contribute  to  the  Growth  of  Crops — Difficulty  of  Arrangeinent  of 
— May  probably  be  ufefully  divided  into  Animal,  Vegetable,  Foffil,  Saline,  and  Compound  Manures. 
— Manures  from  the  Decomposition  of  Animal  Substances. — How  they  contri- 
bute to  the  Support  of  Plants — Differences  in  the  confituent  Principles  of,  may  produce  Differences  in 
the  Effects  of — Their  Tendency  to  Putrefaciion—How  promoted — Circiinfances  to  be  attended  to  in. 
— Hard  animal  Subfances.  — Different  Natures  of — Bones,  Horns,  Hoofs — Circwrfances  to 
he  attended  to  in  their  Preparation,  Mixture,  Combination,  and  Application. — Soft  animal 
Sulfances — Various  Kinds  of — Greaves,  Sugar  Scum,  Refufe  of  ManufaSlories—  Ftfo,  Blood, 
life. — Different  Natures  of — Circumfances  to  be  regarded  in  the  Preparation  of — In  the  Com- 
bination and  Mixture  of,  with  other  Matters — In  the  Application  c{nd  Ufe  of. — Animal  Dungs — 
Nature  and  Goodnefs  of- — On  what  it  depends  in  general — Kinds  of  employed-— EffeEls  of,  how 
produced — Night-foil — Of  Birds— Of  Horfes  and  Cows — Of  Sheep — Circunfances  to  be  attended 
to  in  the  colledling  of — In  the  mixing  of,  with  other  Subfances — In  the  Application  or  Ufe  of,  on 
Land. — Manures  from  the  Decomposition  of  Vegetable  Substances—Mo- 
thods  in  which  they  are  prepared  for  the  Support  of  Plants — Different  Matters  fuitable  for,  formed 
during  the  Decompoftion  of- — Reafons  why  they  differ  in  their  Effects  on  Land — Subfatices  that  may 
be  ufed,  various — Manner  in  which  they  may  be  rendered  ufeful — Refufe  V egetable  Subfances — 
Green  Crops— Sea  II  eeds— Tanner  s Bark — Mud  from  various  Places — Malt  Duf — Refufe  of 
Oil-cakes,  life. — MANURES  FROM  THE  AgENCY  AND  DECOMPOSITION  OF  FoSSIL 
Substances — Calcareous  Matter  in  general — Ltme  or  calcified  calcareous  Matters — Reafon  of  the 
different  EffeBs  of,  in  different  Cafes — Why  it  may  vary,  when  prepared  from  different  Subfances— 
Effects  of  in  its  aBive  State,  or  that  of  ^lick-lime — In  its  ffete  State,  or  that  of  Carbonate  of  Lime— 
From  its  Combinations  with  different  Subfances — From  its  containing  Phofphorus. — Lime-fonc — 
May  be  employed  as  a Manure  without  Calcination — Manner  of  preparing  it  for  Ufe  in  this  State 
— Different  EffeBs  of  when  thus  applied — Soils  on  which  mof  ufeful.— Lime-f  one  Gravel— Alan ner 
of  rendering  it  more  generally  ufeful. — Chalk — Nature  of- — Mode  of  ufng  it  with  the  great  f Chance 
of  Succefs— EffeBs  of,  on  various  Kinds  of  Soil- — Proportions  in  which  applied  on  each  Kind. — Marie 
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— Differejit  Kinds  of,  nollced — Manner  of  afcertaining  them  defcribed — Agree  in  fame  Properties— > 
Manner  in  ’which  they  fhould  be  applied  in  different  Cafes — Proportions  in  •which  they  may  be'  employ- 
ed— Ufed  on  tilleige  and  grafs  Lands — Circumfances  to  be  attended  to  in  their  Application  in  each 
£etfe — Particulars  to  be  regarded  in  repealing  the  Application  of — Sea  Sand — Utility  of  as  a 
Manure — Soils  on  which  it  may  be  employed — ^lantity  of  ufed — Mode  of  Application. — Common 

Sand Nature  of— How  it  may  be  ufful  on  Land. — MANURES  FROM  THE  AgENCT  AND 

Decomposition  of  Saline  Substances — Different  Sorts  of,  tnay  be  ufed— Modes  in  tvhich 
they  produce  their  benefcial  Effecls — Nature  of  particular  Subjlances  explained — Bleachers'  Ref ufe 
—-Soap-boilers'  JHafe — Vegetable  Afoes-—Coal  Ajhes — Circumfances  neceffary  to  be  attended  to  in 
each— -Mode  of  employing  t'nem — Advantages  refuUing  from  the  Application  of  in  different  Cafes. — 

- Soot— Modes  in  which  it  may  be  ufcful  as  a Manure — Manner  of  applying  it—Reafons  •why  Sub- 
fauces-  containing  faline  Matters  fjculd  be  preferved  in  Sheds.— Muriat  of  Soda,  or  Sea-falt-  — 
Utility  of  as  Cl  Manure,  not  well  afeertained — How  it  may  promote  PutrefaEiion—Other  Ways 
mentioned  in  which  it  may  be  uffully  employed.  — MANURES  FROM  THE  COMBINATION  OF 
DIFFERENT  SUBSTANCES — Farm-yard  Compof— Nature  of  Stihfances  from  which  formed — 
Means  of  promoting  the  Formation  of— Manures  may  frequently  be  ufed  with  more  Advantage  when 
Cfimbined  than  in  their  fanple'  States- --Circumfances  neceffary  to  be  regarded  in  the  mixing  of— 
Manures  much  ificreafedin  this  Way — Cautions  to  be  regarded  in  ufng  different  Subfances— Lime  in 
its  different  States,  alkaline,  faline  Matters — ^lantities  of  fuch  Manures  neceffary  it  be  applied  to 
Land  in  different  Cafes—  Circumfances  that  muf  be  attended  to  in  their  Ufe  in  this  Way. — MeaNS 
€E  augmenting  AND  PRESERVING  MANURES — Wafe  of  all  Sorts  of  Subfances  to  be  pre- 
vented  To  be  reduced  more  quickly  into  the  State  of  Manure — Attention  to  the  Form  and  ConfruEHon 

of  the  Farm-yard  neceffary — Form  of,  defcribed — Manner  of  proceeding  with  different  vegetable 
Matters  in — By  mixing  of  Lime  with — By  preventing  Evaporation — By  colleEling  different  Sorts  of 
Materials — By  folding  Sheep — By  managing  different  Green  Crops — By  preventing  the  Wafe  of  the 
Soil  of  Privies — By  Attention  to  the  faving  of  different  animal  Matters — By  colleEling  vegetable 
Earth— By  the  proper  Management  of  Dung-hills—  Various  Circumfances  in  refpeEl  to  the  Manage- 
ment of  each,  defcribed.— GENERAL  APPLICATION  OF  MANURES—States  of,  in  which  they  may 
be  applied  with  mof  Advantage — Modes  sf  in  different  Cafes — To  arable  Lands — To  grafs  Lands 
— Seafons  in  which  the  Application  of  may  be  bef  performed,  in  different  Infances — Circumfances 
refpeEling  their  putting  into  Land,  defcribed—  When  applied  on  the  Surface,  what  neceffary  to  be 
attended  to — Means  of  applying  them  in  the  mof  faving  Way — Kinds  of  Manure  that  may  be  ufed 
to  mof  Advantage,  in  different  Cafes. 


From  the  changes  that  are  conftantly  taking  place  among  bodies  in  nature, 
and  the  new  combinations  which  are  formed  in  confequence  of  them,  a great 
variety  of  matters  are  unfolded,  elaborated,  and  prepared  for  the  nourifliment 
and  fupport  of  vegetable  life. 

Some  of  the  fubftanccs  which  contribute  in  this  way  poflefs  confiderable  fluidify 
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and  volatility,  fuch  as  water,  and  various  galTeous  materials,  as  oxygen,  hydrogen, 
azote,  and  carbonic  acid,  in  different  ftates  of  combination  * ; and  are  chiefly 
formed  and  applied  in  the  foils  on  which  the  plants  exifl  or  grow,  and  in  greater 
or  lefs  proportions,  according  to  the  feafon  of  the  year,  the  nature  of  the  climate 
in  regard  to  heat  or  cold,  and  the  ftate  or  fltuation  of  the  grounds  in  refpeff  to  its 
qualities ; while  others  are  more  grofs  and  heavy,  and  require  to  be  applied  and 
incorporated  with  foils,  orfpreadout  upon  their  furfaces,  in  order  that  they  may 
produce  their  effeffs  in  promoting  vegetation.  It  is  principally  to  thefe,  as  being, 
the  means  of  fuftaining  different  fort  of  plants  as  crops,  that  the  term  manure  has 
been  given  by  praflical  writers  on  agriculture,  though  it  is  extremely  obvious  that 
they  muft  undergo  different  changes,  and  be  refolved  into  their  more  elementary 
principles,  before  they  can  be  taken  up  and  contribute  to  the  increafe  and  fup- 
port  of  vegetables.  In  the  various  materials  which  the  art  and  induflryof  man- 
kind have  rendered  capable  of  being  beneficially  employed  in  this'  manner,  there 
is  great  diverfity ; fome  are  found  to  yield  the  matters  which  are  neceffary  for 
the  fupport  of  plants  much  more  readily  and  more  abundantly  than  others,  as 
animal,  vegetable,  and  all  fuch  fubftances  as  are  rich  in  mucilage,  facharine 
matters,  and  calcareous  earth,  and  readily  afford  carbon,  phofphorus,  and  fome 
aerial  fluids,  fuch  as  have  been  mentioned^  while  others  that  are  greatly  defi- 
cient in  all  or  many  of  thefe  principles,  or  do  not  readily  part  with  them,  are 
found  to  be  of  much  lefs  utility,  when  employed  in  the  way  of  manures.  This 
is  probably  a principal  reafon  why  fome  forts  of  manures,  or  fubftances,  when 
put  upon  grounds,  are  fo  greatly  fuperior  to  others,  ufed  at  the  fame  time,^  and 
in  the  fame  manner  and  proportion,  a circumftance  which  is  frequently  noticed 
in  the  pra61ical  details  of  hufbandry. 

There  are,  however,  many  other  ways  in  which  fubftances,  when  applied  to 
foils,  may  render  them  more  fertile  and  produ6live,  and  contribute  to  the  aid  of 
vegetation.  Some,  befides  furnifhing  fuch  matters  as  are  fuitable  for  the  purpofe 
of  promoting  the  growth  of  plants,  are  known  to  add  conflderably  to  the  quan- 
tity of  vegetable  and  other  matters  contained  in  the  foils  on  which  they  are  placed, 
and  thereby  provide  a more  fuitable  and  convenient  bed  for  the  reception  of  the 
roots  of  plants  ; others  contribute  little  in  this  way,  but  operate  chiefly  upon 
fuch  materials  as  are  contained  in  them,  breaking  down  their  organization  or 
texture,  and  thus  fetting  at  liberty  different  volatile  and  other  ingredients,  by 
which  new  compounds  are  formed,  and  brought  to  fuch  ftates  as  are  the  moft 

* Light,  heat,  and  probably  cledricity,  are  alfo  ncceflary  to  the  growth  of  plants. 
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adapted  to  the  fupport  of  vegetable  life  ; others  again  aft  principally  by  produc- 
ing certain  changes  and  alterations  in  the  conftitution  or  texture  of  foils,  fuch 
as  rendering  them  more  open  and  porous,  or  more  ftiff  and  compaft,  and  by 
fuch  means  bringing  them  into  the  mofl:  proper  conditions  for  the  bearing  of  dif- 
ferent vegetable  produftions;  and  there  are  ftill  others  that  contribute  in  all  or 
feveral  of  thefe  ways  at  the  fame  time. 

From  the  great  differences  that  are  thus  met  with  in  the  principles,  or  in  the 
agency,  of  the  matters  that  are  made  ufe  of  as  manures,  it  becomes  difficult 
to  adopt  that  fort  of  arrangement  which  may  be  of  utility  in  praftice.  That 
which  ferves  to  diflinguiOi,  in  fome  meafure,  the  nature  of  the  materials  from 
which  they  are  derived,  would  feem  to  be  of  the  moft  advantage  in  the  cultiva- 
tion and  improvement  of  land;  hence  they  may  be  divided  into  Animal,  Vege- 
table, Fossil,  Saline,  and  Compound  Manures. 

MANURES  from  the  DECOMPOSITION  of  ANIMAL 

SUBSTANCES. 

Substances  of  the  animal  kind,  w'hen  reduced  by  the  procefs  of  putrefaftion, 
or  other  means,  into  a foft,  pulpy,  or  mucilaginous  ftate,  are  found,  by  the 
experience  of  the  moft  correft  and  able  agricultors,  to  afford  thofe  matters 
which  are  fuited  to  the  nutrition  and  fupport  of  plants  with  greater  readinefs, 
and  in  more  abundance,  than  moft  other  bodies  that  can  be  employed.  By 
chemical  anal)fis  it  has  been  fhewn  that  the  component  materials  of  thefe  fub- 
ftances,  fo  far  as  agriculture  is  concerned,  are  principally  water,  jelly  or  muci- 
lage, and  faccharine  oleaginous  matters,  wdth  fmall  portions  of  faline  and 
calcareous  earthy  fubftances.  Hence  animal  matters,  though  they  agree,  in 
fome  circumftances,  with  vegetable  produftions,  each  having,  in  common,  water, 
faccharine  and  calcareous  matters,  are  far  more  compounded;  and  in  animal 
fubftances,  fome  of  thefe  materials  are  in  large  proportion,  while  in  vegeta- 
bles they  only  exift  in  a very  fmall  degree;  and  the  jelly,  which,  in  fome  mea- 
fure, refembles  the  gum  and  mucilage  of  plants,  differs  likewife  from  them, 
in  its  having  much  lefs  tendency  to  become  dry,  as  well  as  in  its  property  of 
attrafting  humidi‘y  from  the  atmofphere,  and  of  running  with  great  rapidity  into 
the  ftate  of  putrefaftion  and  decay. 

All  thefe  principles  of  animal  fubftances  are  refolved  by  their  ultimate  decom* 
pofition  into  other  matters,  fuch  as  the  different  gaffeous  fluids  that  have  been 
mentioned  above,  carbon,  phofphorus,  lime,  &c. 
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It  would  feem  probable,  too,  that  in  animal  fubftances  of  different  forts 
there  may  be  differences  in  regard  to  the  proportions  of  thefe  feveral  ingredients 
or  principles.  Some  kinds  affording  one  or  more  of  them,  in  greater  abundance 
than  others  j while  others  again  are  deficient  in  thefe,  but  abound  in  fome  of 
the  others.  On  this  fuppofition,  the  different  effe6fs  of  fubftances  of  the  fame 
clafs,  when  applied  to  foils  of  the  fame  kind,  may  be  eafily  accounted  for. 

Animal  fubftances  of  every  kind,  on  being  deprived  of  their  vital  principle. 
Have  a quick  tendency  to  take  on  or  run  into  the  ftate  of  putrefatlion,  a pfocefs 
which  is  confidcrably  affeffed  and  influenced  by  the  circumftances  under  which 
it  is  produced.  But  in  the  horny  and  more  compa£f  animal  matters  this  ten- 
dency to  putrefaflion  and  decompofition  is,  under  fimilar  circumftances,  much 
lefs  rapid,  than  in  fuch  as  are  of  a lefs  firm  and  denfe  texture.  The  procefs  of 
putrefa61ion  is,  however,  greatly  expedited  by  the  conditions  under  which  it 
takes  place  being  favovu-able;  fuch  as  the  fubftance,  of  whatever  kind  it  may  be, 
poffefling  fufficient  moifture,  being  expofed  to  the  free  acfion  of  atmofpheric  air, 
and  a moderate  degree  of  heat.  On  various  accounts  it  would  likewife  appear, 
that  the  decompofition  of  fuch  fubftances  may  be  pro.moted  by  moiftening  them 
with  water  flighily  impregnated  with  common  fait,  and,  perhaps,  fome  other 
faline  fubftances,  fuch  as  the  muriats  of  magnefia  and  foda,  or  fea-falt,  as 
ingenioufly  fuggefted  by  the  Earl  of  Dundonald  *. 

It  is  probable  alfo  that  the  decompofition  of  fome  of  the  more  hard  and  folid 
animal  fubftances  that  are  employed  as  manures,  fuch  as  horns,  bones,  hoofs, 
and  rotten  rags,  &cc.  might  be  greatly  promoted,  and  rendered  more  imme- 
diately ufeful,  by  being  reduced  into  much  (mailer  particles  than  has  been 
ufually  done,  and  by  the  application  of  higher  degrees  of  heat  than  that  of  the 
atmofphere. 

As  the  diflblution  of  animal  as  well  as  vegetable  matters  is  known  to  be  much 
Impeded  by  their  being  excluded  from  the  air,  or  expofed  to  fuch  degrees  of  heat 
as  are  capable  of  drying  up  and  taking  away  their  moifture,  and  by  the  mixing  of 
fuch  earthy  fubftances  with  them  as  are  capable,  from  their  open  and  porous  tex- 
tures, or  vitriolic  and  other  qualities,  of  depriving  them  of  the  fluid  matters  which 
they  contain,  we  may  fee  why,  under  certain  circumftances  of  their  being  mixed 
and  applied  as  manures,  they  may  prove  lefs  beneficial  than  in  other  inftances. 

There  are  fome  other  circumftances,  befides  thpfe  that  have  been  mentioned, 
that  render  the  decompofition  of  all  fuch  fubftances  more  quick  and  expeditious,, 


* See  Connexion  of  Agriculture  with  Chemiftry,  pp.  74  and  87. 
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fuch  as  their  being  lightly  depofited  together,  and  notin  too  large  heaps,  oT  with 
too  much  earth  mixed  and  depofited  upon  them,  by  which  the  air  is  prevented  from 
adting  upon  them  fo  extenfively  as  it  might  otherwife  do.  By  fprinkling  common 
water  over  them  frequently,  efpecially  in  hot  and  dry  feafons,  and  where  they  are 
of  the  more  hard  and  compadt  kinds,  their  diifolution,  in  many  inftances,  might 
probably  be  rendered  more  quick  and  complete ; and  confequently  the  food  or 
nouriflimont  of  plants  be  more  readily  and  more  abundantly  fupplied. 

Hard  Animal  Subfances. — In  the  matters  of  this  fort  that  are  employed  as 
manures,  there  is  confiderable  differences  in  refpedt  to  their  texture  and  firm- 
nefs,  fome  being  quite  firm  and  folid,  fuch  as  bones,  horns,  hoofs,  fhavings  of 
horn,  and  fome  other  fimilar  fubftances,  while  others  are  more  foft  and  pliable. 
The  bones  of  all  animals  ate  capable  of  affording  much  nutritious  matter  to 
plants,  but  thofe  which  are  procured  from  cattle  that  have  been  killed  when 
fat,  aie  faid  to  be  the  bell  for  the  purpofes  of  manure.  Thofe  which  have 
been  boiled  are  far  inferior,  in  this  view,  to  thofe  which  have  not  undergone 
that  procefs,  as  by  fuch  means  they  are  principally  robbed  of  their  oily  and 
mucilaginous  properties,  and  confequently  mufl  yield  much  lefs  nourifliment  to 
the  immediate  crop,  whether  it  be  grain  or  grafs.  All  thefe  forts  of  fubfiances 
require  to  be  ground  down  in  mills  conftrudted  for  the  purpofe,  or  otherwife 
reduced  into  fmall  pieces,  before  they  are  laid  on  and  mixed  with  the  foil,  or 
formed  into  comports.  The  ufual  method  is  to  reduce  them  to  about  the  fize 
of  large  filberts,  but  there  can  be  little  doubt  but  tlrat  they  would  fooner 
run  into  the  ftate  of  putrefadlion  if  they  were  reduced  into  ftill  fmaller  parti- 
cles, and  thus  be  made  to  afford  their  nutritive  properties  much  more  expe* 
ditioufly,  as  well  as  more  abundantly;  by  which  means  much  lefs  quantities 
would  probably  produce  equally  full  effects  with  the  large  ones  at  prefent  made 
ufe  of,  as  where  the  pieces  into  which  they  are  broken  arc  left  large,  they  remain 
a great  length  of  time  in  the  foil,  and  are  only  gradually  decompofed,  without 
yielding  that  full  fupply  of  nourifliment  which  is  neceffary  for  the  fupporting  of 
crops.  And  when  they  have  been  even  prepared  in  this  way,  too  much 
earthy  materials  fliould  nor  be  mixed  with  or  applied  upon  them,  as  where 
this  is  done,  by  preventing  the  free  operation  of  the  air,  their  decompofition  is 
greatly  retarded.  Nor  fliould  they,  upon  the  fame  principles,  when  intended 
to  be  incorporated  with  the  foil,  be  ploughed  in  too  deeply,  as  by  fuch  a 
praflice  the  crop  will  be  deprived  of  much  of  the  advantages  which  it  might 
otherwife  have  obtained  from  fuch  manure. 

Thefe  fubftances  are  conftituted  of  a confiderable  proportion  of  mucilaginous 
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or  gelatinous  matter,  a flight  portion  of  fat,  and  an  earthy  fait  coriipofed  of 
the  phofphoric  acid  and  calcareous  earth.  If  great  heat  be  applied,  they 
afford  a large  quantity  of  hydrogen  gas,  carbonic  acid  gas,  and  a volatile 
alkaline  liquor.  From  the  nature  of  thcfc  different  principles,  it  is  evident  that 
feme  forts  of  fubftances  may  be  blended  and  united  with  the  reduced  particles 
of  bony  matters,  fo  as  to  promote  their  effe6Is,  as  manures,  in  a confiderable 
degree,  fuch  as  lime,  chalk,  peat  earth,  and  good  vegetable  mould,  in  fuitable 
proportions,  as  by  fuch  means  new  combinations  may  be  formed  highly  favour- 
able to  the  procefs  of  vegetation. 

The  confuming  of  bony  or  horny  fubflances,  by  means  of  fire,  for  the  pur- 
pofe  of  obtaining  their  aflies,  is  a wafleful  diffipating  praftice  that  ought  never 
to  be  attempted  by  farmers,  as  by  it  the  mucilaginous  and  oily  materials  are 
driven  off  and  loft,  and  nothing  remains  but  a phofphat  of  lime,  which  can  be 
of  but  little  ufe  in  promoting  the  growth  of  vegetable  crops. 

Soft  Aniwal  Subfarces. — There  are  various  matters  of  this  nature  that  may 
be  of  ufe  for  the  purpofe  of  improving  land  as  manures,  fome  of  which  have 
yet  been  but  little  attended  to  by  the  farmer.  Of  this  fort  are  greaves,  or  the 
refiduum  which  is  left  after  the  making  of  candles,  and  the  which  is  col-- 
lefled  in  the  boiling  or  refining  of  fugar. 

Different  trials,  upon  a fmall  fcale,  with  the  former,  have  fully  convinced  us 
that  it  is  a fubftance  that  pofTeffes  great  powers,  when  employed  as  a manure. 
And  although  it  is  a fubftance  which  is  generally  procured  at  a high  price; 
from  its  going  a great  way,  and  being  a lafting  manure,  it  may,  probably,  be 
more  frequently  had  recourfe  to  than  has  hitherto  been  the  cafe.  It  is  jnoftly 
procured  in  the  flate  of  hard  comprelfed  fquare  cakes,  though  fometimes  in  a 
foft  condition,. without  having  undergone  any  preffure.  When  in  the  former 
flate,  the  cakes  mull  be  broken  down  and  reduced  into  as  great  a ftate  of 
divifion  as  poffible,  which  may  be  rather  a troublefome  and  expenfive  procefs, 
except  a mill,  or  fome  proper  machine  for  the  purpofe,  be  employed.  But  ' 
when  it  has  been  even  reduced  to  the  fineft  ftate  poflible,  it  will  ftill  be  impro- 
per for  application  as  a manure,  until  it  has  been  mixed  and  incorporated 
with  a pretty  large  proportion  of  fome  rich  earthy  fubftance  with  which  it 
may  combine.  In  the  attempts  which  we  have  had  an  opportunity  of 
making  with  this  animal  fubftance,  after  being  much  reduced,  it  has  always 
been  blended  in  the  proportion  of  three  or  four  parts  of  good  vegetable  mould, 
according  to  the  condition  of  the  land,  to  one  of  the  greaves,  and  then  fown  . 
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as  a top  drefling  on  grafs  land,  where  it  has  never  failed  to  produce  a full  crop 
of  hay,  confiderably  greater  than  that  by  the  ufual  drellings  of  dung,  and  a rich 
fvveet  after-grafs,  or  fuch  as  cattle  were  remarkably  fond  of  feeding  upon. 

In  a very  obliging  communication  on  this  fub]e6t,  from  an  able  and  intelli- 
gent pra6lical  agricultor,  Dr.  Wilkinfon,  of  Enfield,  it  is  conceived  that  the  ani- 
mal kingdom  furnifiies  the  ftrongefl;  manures,  among  which  he  has  found  greaves 
to  be  the  moft  powerful  and  durable  in  their  effefls.  From  one  ton  to  a ton 
and  a half,  he  confiders  as  fufficient  for  an  acre,  according  to  the  ftate  of  the 
land.  The  cakes  in  his  praftice  are,  he  fays,  minutely  divided,  which  on 
account  of  their  hardnefs  is  an  cxpenfive  and  laborious  operation  ; and  that  even 
in  this  ftate  of  minute  divifion,  unlefs  mixed  with  mould,  they  frequently  prove 
too  ftrong  for  corn,  as  he  found  by  experience,  on  applying  them  to  barley,  the 
grain  of  which  was  injured  by  the  ranknefs  of  the  ftraw.  They  are,  he  con- 
ceives, peculiarly  adapted  to  promote  the  growth  of  grafs,  turnips,  and  the 
leguminous  plants. 

Eight  acres  of  pebbly  loam  were,  he  remarks,  manured  with  dung,  at 
the  rate  of  ten  loads  of  the  common  Middlefex  carts  per  acre,  except  one  acre 
of  the  pooreft  and  moft  gravelly,  which  was  drefted  with  a ton  and  a half  of 
greaves.  The  turnips  where  the  greaves  w'ere  fpread,  and  the  fucceeding  bar- 
ley (which  were  the  crops  on  the  whole  piece),  were  thicker  and  more  vigoious 
than  where  common  dung  had  been  laid.  He  has  obferved  grafs  rendered  fo 
rank  by  the  ufe  of  greaves  as  a manure,  that  cattle  would  not  touch  it  till  mel- 
lowed by  the  winter’s  froft ; and  even  in  the  fucceeding  year  he  was  able  to  trace, 
by  the  fuperior  verdure  of  the  grafs,  to  what  extent  this  manure  had  been  fpread. 
He  has  alfo  ufed  with  fuccefs,  he  fays,  falted  filh  provifions,  and  particularly 
herrings,  which  had  been  fpoiled  on  fhip -board,  and  has  found  them  equal  to 
the  greaves.  In  the  fame  manner  he  has  ufed  falted  meat  that  had  become  putrid 
on  a long  voyage.  His  general  mode  of  application  has,  he  fays,  been  to 
mix  them  with  mould  raifed  from  the  headlands  of  the  field  where  they  were 
intended  to  be  fpread.  By  letting  them  lie  for  fome  time,  the  earth  imbibes  the 
ftrong  fmell  and  virtues  of  the  animal  manure.  Over  thefe  he  has  fpread,  with 
advantage,  the  liquor  drawn  from  the  greaves,  and  the  waftiings  of  the  calks  of 
fait  meat  which  had  been  fpoiled.  When  fprinkled  immediately  over  grafs  in 
tlie  fpring,  he  has  alfo  obferved  this  liquor  attended  with  confderable  efficacy 
in  producing  a plentiful  crop  of  hay. 

Laft  year,  1800,  he  fays,  he  ufed  with  fuccefs  a combination  of  linae 
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and  greaves,  mixed  with  mould  from  the  headlands,  in  the  proportion  of  about 
fifty  bufliels  of  lime  to  a ton  of  greaves.  This  compofition,  he  obferves,  rc- 
fembles  fugar  faun,  which  confifts  of  lime  and  bullocks’  blood. 

From  the  large  experience  he  has  had  of  the  benefits  arifing  from  fugar 
feum,  he  thinks  'this  combination  of  lime  and  animal  matter  deferves  further 
inveftigation. 

There  can  be  little  doubt  but  that  by  combining  lime  with  animal  fubftances, 
they  may  be  rendered  highly  aftive  as  manures,  efpecially  when  applied  on 
foils  that  have  a fufficiency  of  thofe  earthy  fubftances  on  which  they  can  exert 
their  full  influence. 

In  this  way  they  feem  frequently  to  be  rendered  more  a^Uve  than  when  em- 
ployed in  a Ample  uncombined  ftate  j but  experiments  are  perhaps  wanting  to 
fully  afeertain  the  utility  and  beft  means  of  employing  fuch  matters. 

Lime  might  thus  be  combined  with  bones  or  woollen  rags,  or  with  a compoft 
of  earth  and  night-foil ; and  would  certainly  greatly  facilitate  their  converfion 
into  manure,  as  well  as  render  them  more  aflive  in  producing  their  effe£ls  in 
the  fupport  of  vegetable  crops.  And  by  fome  of  their  properties  being  ab- 
forbed  by  the  lime,  during  the  time  of  their  decompofition,  and  afterwards  parted 
with  more  flowly  in  the  foil,  they  may  alfo  by  fuch  means  be,  probably,  rendered 
more  durable  and  lading,  as  manures. 

It  is  further  obferved,  by  this  experienced  agriculturift,  that  the  Arabians, 
who  take  great  pains  to  improve  their  lands,  are  accuftomed  to  make  large  pits; 
they  then  put  in  animal  fubftances,  and  cover  them  with  calcareous  or  efayey 
earths,  and  afterwards  thefe  earths,  which  of  themfelves  are  fterile,  acquire  the 
properties  of  the  richeft  manure.  He  fays,  he  once  ordered  a heifer  which 
died  in  a field  at  a diftance  from  his  houfe,  to  be  buried  in  a compoft  of  lime 
and  earth ; he  does  not  aflTert  that  this  was  its  moft  profitable  application  ; he 
had,  however,  no  reafon,  he  fays,  to  complain  of  his  compolf. 

Mr.  Wight,  in  his  Survey  of  the  Hulbandry  of  Scotland,  he  obferves, 
mentions  a compoft  of  two  parts  lime,  and  one  par.t  pigeons’  dung,  to  re- 
main mixed  until  a confiderable  fermentation  advances,  which  is  known  by 
the  effluvia.  Six  bolls  of  this  compoft,  he  fays,  is  fufficient  for  an  acre,  and  will 
mark  itfelf  for  many  years. 

There  are  many  combinations  of  this  nature  that  may  be  fuccefsfully  made 
ufe  of  tor  the  purpofes  of  agriculture,  but  which  have  not  yet  been  fufficiently 
attended  to,  to  afeertain  their  different  effefls.  , 
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'fhere  are  flill  more  fubftances  of  the  animal  clafs,  fuch  as  the  refufe  of  glue- 
makers,  the  cuttings  of  fdt-mongers,  the  clippings  of  furriers,  the  ferapings  of 
oiled-leather,  and  the  chips  or  wafte  of  Jhoe-makers,  which  may  be  made  ufe  of 
as  manures,  when  they  can  be  collefted  in  fufficient  quantities.  Thefe  animal 
materials,  from  ^their  abounding  in  mucilage  and  oil,  their  great  attraffion 
for  moiflure,  and  their  being  readily  foluble  in  water,  contribute  quickly  to  the 
fupport  of  vegetation,  but  are  not  probably  fo  durable  in  their  effe6ts  upon 
land,  as  many  other  fubftances.  Hence  they  fliould  only  be  made  ufe  of  with 
a view  to  the  immediate  crop,  which,  "W'e  believe,  is  pretty  much  the  cafe  in 
thofe  places  where  they  can  be  obtained  in  fuch  quantities  as  to  be  employed 
for  the  purpofes  of  agriculture. 

Various  animal  fubftances  of  the  fifli  kind,  as  the  blubber  remaining  after 
the  preparation  of  oil  from  the  whale,  and  other  large  fifties,  and  different  forts 
of  fmall  fifh,  both  of  the  fhell  and  other  kinds,  may  be  employed  as  manures  j 
and  alfo  the  offals  of  fuch  animals,  where  they  can  be  procured  in  a large  quan- 
tity, as  in  large  towns,  fea  diftrifts,  and  where  they  are  cured  or  prepared  in 
great  numbers  for  the  market. 

Thefe  fubftances  may  be  readily  reduced  to  that  ftate  which  is  proper  for 
manure,  by  mixing  with  them  a fmall  portion  of  the  carbonat  of  lime,  and 
afterwards,  according  to  circumftances,  a quantity,  two  or  three  times  more 
than  the  whole,  of  good  vegetable  mould.  Shell-fiflti,  fuch  as  mufcles,  are  com- 
monly applied  without  being  mixed  with  earthy  matters  ; but  this  is  certainly  a 
wafteful  praftice,  as  much  of  their  valuable  principles  is  diftipated  and  loft,  as 
is  evident  from  the  highly  difagreeable  ftench  that  affails  the  neighbourhood  of 
the  ground  on  which  they  have  been  applied.  By  mixing  good  vegetable  mould  or 
peat  earth  with  them,  as  has  been  mentioned  above,  the  quantity  of  the  manure 
would  not  only  be  greatly  increafed,  but  the  offenfivenefs  attending  the  ufe  of 
fuch  manures,  in  a great  meafure,  corre£led,  and  the  efte61s  of  them  in  pro- 
moting the  grow'th  of  vegetables  probably  rendered  more  advantageous. 

The  refufe  of  flaughter-houfes  and  butchers’  (hops  may,  likewife,  be  prepared 
and  made  ufe  of  in  a fimilar  manner  to  that  of  fifli.  For  as  the  manures  that  are 
formed  from  thefe  animal  materials  are  capable  of  affording  much  elaftic  volatile 
matters  during  their  decompofition,  they  of  courfe  require  to  be  well  mixed 
and  blended  with  fuch  earthy  fubftances  as  they  can  combine  with,  and  render 
foluble,  and  in  proportions  fuited  to  their  powers,  in  order  to  produce  the  moft 
beneficial  effeRs  on  vegetation. 
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It  is  probable  that  woollen-rags,  hair,  feathers,  and  fucli-like  fubftances, 
from  their  having  a lefs  portion  of  oily  or  mucilaginous  matter  in  their  com- 
pofition,  are  inferior  as  manures.  The  firft  muft  be  cut  or  chopped  into  final! 
pieces  before  it  can  be  advantageoufly  applied  to  the  ground. 

From  the  experiments  that  have  been  made  with  fuch  animal  fubdances 
as  have  been  mentioned  as  manures,  it  may  be  inferred  that  their  effects 
continue  longer  than  thofe  of  many  fubftances  of  other  kinds.  Dr.  Flunter 
found  from  the  application  of  reduced  bones  to  a poor  calcareous  foil,  with 
a grain  crop,  in  the  proportion  of  fixty  buftiels  to  the  acre,  that  the  crop 
was  much  fuperior,  when  this  was  ufed,  to  that  which  had  not  been  drefled 
in  the  fame  way,  and  the  grafs  crops  afterwards  for  fome  length  of  time,  on 
the  fame  place,  difplayed  a fuperiority,  and  appeared  more  early.  He  alfo 
found  the  fame  fuperiority  in  turnip  crops  in  different  fields,  when  dreffed  in 
the  fame  way.  Mr.  Young  likewife  found  the  effeffs  of  bone  manures  to  be  very 
great ; but  they  did  not  correfpond  to  the  quantities  employed,  as  with  twenty- 
five  cart  loads  the  crop  was  better  than  with  fifty*.  This  curious  faft  is,  how- 
ever, explained,  by  his  obferving  that  the  foil  was  an  extremely  poor  one, 
as  in  fuch  a cafe  there  could  only  be  a fmall  proportion  of  earthy  matter  for 
the  ammonia  and  other  fubftances  afforded  by  the  decompofition  of  the  bones  to 
a6l  upon,  and  reduce  to  that  ftate  of  folubility  the  moft  adapted  to  the  fupport 
of  vegetation.  Hence  the  immediate  benefit  that  was  derived  from  the  manure, 
probably,  depended  folely  on  the  oily  and  mucilaginous  materials. 

Where  bony  fubftances  are  not  broken  down  into  very  fmall  particles,  we  fu- 
fpe6f,  from  fome  few  trials  that  we  have  been  enabled  to  make,  that  the  effects 
of  fuch  fubftances  will  be  equally,  if  not  more,  apparent  the  fecond  than 
the  firft  year,  whether  they  be  ufed  on  grafs  land,  or  that  which  is  under  the 
plough.  The  trials  which  Dr.  Hunter  made  with  ground  and  unground  bones 
feem,  likewife,  to  fupport  this  opinion,  as  he  found  that,  for  the  immediate 
crop,  tlie  unground  bones  were  of  little  or  no  fervice,  but  the  ground  ones  of 
much  benefit.  What  effect  the  unground  ones  had  the  fecond  year  is  not  exa6fly 
mentioned  ; however,  from  his  concluding  that  thefe  fubftances  are,  in  general, 
upon  grafs  land,  more  effectual  the  fecond  than  the  firft  year,  it  may  be  eafily 
fuppofed  to  have  been  the  cafe. 

Animal  dungs. — The  animalized  fubftances  that  are,  howxver,  moft  generally 
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made  ufe  of  as  manures,  are  the  excrements  of  various  kinds  of  animals,  which- 
are  found  in  very  different  conditions,  or  ftates  of  preparation  and  richnefs,  pro- 
ceeding, in  fome  rneafure,  from  the  kind  of  food  on  which  the  animal  has  been 
fed,  the  matters  with  which  they  are  incorporated,  and  the  texture  of  the  fub- 
ffances  themfelves. 

It  is  (fated  by  a very  correct  practical  obferver,  that  the  dung  of  fat  animals  is 
unquefti'onably  more  rich,  and  confequently  porieffes  greater  powers  of  fertiliza- 
tion, than  the  dung  of  lean  ones  ; and  that  the..quality  of  the  dung  of  every 
fort  of  animal  will,  in  a great  rneafure,  be  proportioned  to  the  goodnefs  or  po- 
verty of  its  food.  . Thus,  when  the  animal  is  fed  on  oily  feeds,  fuch  as  lint, 
rape,  and  others  of  a fimilar  nature,  it  will  be  the  moff  rich  ; when  kept  on  oil- 
cake, or  thofe  feeds  which  have  been  deprived  of  part  of  their  oily  matter,  the 
next  fo  ; on  turnips,  carrots,  and  fuch-like  vegetable  roots,  the  next ; on  the 
beft  hay,  next;  on  ordinary  hay,  next ; and  on  draw,  perhaps,  the  pooreft  of  all. 
The  dung  of  lean  hard-working  cattle,  feeding  on  draw,  mud,  he  conceives, 
be  poor  indeed*. 

Some  manures  of  this  kind,  fuch  as  the  foil  of  privies,  is  fometimes  met  with  in  a 
date  fit  to  be  applied  to  the  ground,  when  not  much  mixed  with  fluid  matters, 
fuch  as  urine.  It  mod  frequently  happens,  however,  that  it  is  in  fuch  a liquid  date 
as  to  require  other  more  folid  fubdances  to  be  blended  with  it,  before  it  can  be 
conveniently  applied  to  the  foil.  In  doing  this,  too  little  regard  feems  to  have  in 
common  been  paid  to  the  choice  of  the  mod  proper  materials:  but  it  is  obvious, 
that  fuch  as  can  be  the  mod  fully  a£led  upon,  and  the  mod  readily  converted  into 
the  dates  fuitable  for  affording  the  nutrition  of  vegetables,  by  the  principles  of  the 
matters  thus  employed  as  manures,  mud  be  the  mod  adapted  for  the  purpofe,  as 
well  as  the  mod  beneficial..When,  therefore,  the  manure  made  ufe  of  in  this  way  is 
either  wholly  or  principally  condituted  of  fuch  animalized.  matters  as,  from  their 
fluidity,  are  in  an  improper  date  or  condition  to  be  fet  on  land  without  having 
other  fubdances  previoufly  mixed  wdth  them,  fuch  peaty,  boggy,  or  black  vege- 
table earths  fhould  be  chofen  as  contain  large  proportions  of  matter,  w'hich  the 
ammonia  or  volatile  alkali  fo  abundantly  provided  by  the  decompofition  of  fuch 
fubdances  may  exert  itfelf  upon,  and  reduce  into  that  date  of  folubility  which 
is  fuitable  for  promoting  the  growth  of  plants.  By  duly  attending  to  this  prac- 
tice, which  has  been  fo  fcientifically  handled  by  the  Earl  of  Dundonaldf,  much 

* See  Middleton’s  View  of  the  Agriculture  of  Middlefex,  p.,30. 

t See  Trea’ife  on  the  Connexion  of  Agriculture  with  Cherpifiry. 


Manures  from  the  Decompojition  of  Animal  Siihjfances.  " i 3 

advantage  may  be  gained,  not  only  in  the  quantity,  but  Jikewife  in  the  quality 
of  the  manure. 

The  refults  of  experiments  attentively  made  in  this  way,  indeed,  clearly  de- 
monftrate  that  an  inconceivable  lofs  is  incurred  by  the  inconfiderate  praftice  of 
exficcating  human  excrement,  as  well  as  the  negligent  cuftom  of  permitting  the 
liquor  or  fluid  parts  of  dung  heaps  to  run  away.  The  trials  which  we  have 
been  enabled  to  make  alfo  lead  us  to  rufpe£t,  that  it  is  a much  more  wafleful  prac- 
tice to  apply  thefe  liquors  to  ground  in  their  uncombined  flate,  than  in  conjunc- 
tion with  fuch  earthy  materials  as  have  been  mentioned  above.  Befides,  much  of 
them  mull  be  imperceptibly  carried  off  by  the  procefs  of  evaporation,  even  when 
they  are  carried  out  in  the  moft  favourable  feafons  of  the  year;  and  they  cannot 
in  this  way  always  be  made  ufe  of  on  thofe  foils  that  contain  a fuffleient  quantity 
of  thofe  earthy  materials,  or  principles,  with  which  they  can  readily  form  com- 
binations, and  exert  their  moft  beneficial  and  fulleft  eflfe6ts.  ' 

Moft  of  the  later  pra£tical  writers  on  agriculture  are  decidedly  of  opinion, 
that  foil  of  privies  is  a manure  of  the  moft  enriching  kind,  but  that  its  effects 
are  not  fo  lading  as  thofe  of  many  other  fubftances.  In  the  trials  which  have 
been  lately  made  with  it,  by  a very  ingenious  and  experienced  agriculturift*," 
it  is  faid  to  have  produced  fuch  aftonifliing  fertility  as  to  induce  him  to  conclude 
that  it  exceeds  all  other  forts  of  manure  that  can  be  put  in  competition  with  it- 
for  \he  frji  year  after  its  application.  The  fecond  year  he  thinks  it  offome-  ' 
fervice,  but  in  the  third  its  effects  nearly,  if  not  quite,  difappear.  The  circura- 
ftances  which  render  this  fort  of  manure  fo  immediately  aftive  in  promoting  vege- 
tation, and  fo  quickly  deprived  of  its  beneficial  influence,  would  feem  to  be  from 
(he  great  quantity  of  elaftic  principles  which  it  contains,  in  a loofe  ftate  of  combi-  - 
nation,  and  the  fmall  quantity  of  earthy  matter  which  it  is  capable  of  fupplying  ; 
to  the  foil,  by  the  laft  ftages  of  decompofition  or  decay.  This  alfa  further 
fhews  the  advantage  of  mixing  and  incorporating  with  it  fuch  kinds'of  earthy 
fubftances  as  it  may  be  capable  of  a6ting  upon,  and  uniting  with.  From  the  caufes 
juft  noticed,  its  moft  aftive  and  nutritious  properties  are  almoft  immediately  fet  at 
liberty,  and  either  directly  contribute  to  the  growth  of  plants,  or  form  fuch  new  - 
combinations  as  readily  become  ufeful  for  the  purpofe,  while  but  very  little  of' 
the  earthy  material  is  left  behind  for  further  decompofition,  and  the  durable  aid  of 
vegetable  increafe.  The  author  mentioned  above  alfo  further  remarks,  that  this  > 
matter  is  not  only  prepared  in  the  moft  fuitable  manner  for  the  purpofe  of  i 


* Middleton  in  Tranfa^Uoae  for  tire  Encouragement  of  ArU,  &c.  vol.  XVII.  p.  236. 
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perfeft  vegetation,  but  that  the  herbage  produced  by  it  is  capable  of  fastening 
the  largef  cattle  in  lefs  time  than  any  other.  And  we  know  from  repeated  expe- 
'riment,  that  the  fineft  garden  vegetables  may  be  produced  by  it,  when  properly 
employed,  without  the  lead  injury  to  their  tafte,even  in  the  moft  delicate  of  them, 
fuch  as  cauliflowers,  white  brocoli,  &:c.  Inftead  of  a bad  tafte  being  communi- 
cated to  herbage  by  the  ufe  of  this  manure,  it  would  feem,  probably,  that  it 
confiderably  improves  its  flavour,  as  it  has  been  obferved  that  the  patches  of  fuch 
paflures  as  had  been  manured  with  this  fubftance  were  conftantly  eaten  quite  clofe 
by  horfes,  cows,  and  young  cattle,  while  In  other  places  there  was  much  longer 
grajs*. 

From  thefe  faffs,  the  Importance  of  this  fubflance,  as  a manure,  is  evidently 
fuch,  that  every  poflTible  means  fliould  be  contrived  to  prevent  its  lofs,  which  is 
fhamefully  permitted,  at  prefent,  to  take  place  in  many  large  towns,  to  the  afto- 
nifliing  extent  of  more  than  two  thirds  of  the  whole,  and  feme  method  made  ufc 
of  to  render  its  conveyance  and  application  more  general  and  convenient,  which 
cannot  be  a matter  of  much  difficulty,  if  once  the  attention  of  praftical  agricul- 
turifts  be  properly  excited  upon  the  fubje6l,  as  we  (hall  have  occafion  further  to 
remark  when  we  come  to  confider  the  means  of  augmenting  and  preferving  ma- 
nures. 

The  dungs  of  thofe  animals  which  feed  on  fuch  forts  of  food  as  conftitute 
either  wholly,  or  in  a great  part,  the  food  of  man,  as  has  been  noticed  above, 
are  found,  from  the  experience  of  pra£lical  farmers,  to  be  more  effe£lual  in  pro- 
moting vegetation,  when  applied  as  manures  to  ground,  than  thofe  of  fuch  ani- 
mals as  are  fuftained  by  fuch  kinds  of  matters  as  are  feldom  or  ever  made  ufe  of 
in  that  way  j hence  it  is  obvious  that  the  dungs  of  carnivorous  birds,  dogs,  fwine, 
horfes  highly  fed,  poultry,  pigeons,  and  fuch-like  animals,  muft  be  more  pow- 
erful in  their  effe6ts  as  manures,  than  thofe  of  horfes  when  fed  only  with  hay  or 
grafs,  neat  cattle,  fheep,  and  other  animals  that  live  in  the  fame  manner.  On 
the  fame  principle  too,  it  feems  not  improbable,  but  that  the  excrements  of 
infers  may  be  lefs  efficacious  as  manures  than  their  bodies,  as  it  is  well  known 
that  by  their  deftruftion  and  decompofition  the  fertility  of  land  is  confiderably 
increafed  in  particular  inftances. 

It  is  probable,  likewife,  that  the  dungs  of  fome  animals  may,  from  the 
date  of  their  ftomachs  and  other  caufes,  as  well  as  the  nature  of  their  food,  be 
more  completely  reduced  and  animalized  in  its  paffage  througli  their  bodies 


* See  Annals  of  Agriculture,  vol.  I,  p.  655. 
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that  this  is  the  cafe,  at  leaft,  in  granivorous  birds,  in  which  the  food  is  fubjecled 
to  confidcrable  trituration  in  the  courfe  of  its  digeftion,  there  can  be  little  doubt, 
and  thereby  they  perhaps  become,  in  fome  meafure,  in  a condition  more 
fuitable  to  form  new  combinations,  or  afford  the  fupport  of  vegetation. 

This  view  of  the  nature  of  the  manures  afforded  by  different  animals,  Ihould 
lead  the  praftical  agriculturift  to  be  more  attentive  to  the  fubjeft,  in  order  that 
he  may  render  them  more  abundant,  and  be  capable  of  employing  them  under 
the  moft  favourable  circumftances,  which  cannot  be  the  cafe  while  they  are,  as 
at  prefent,  indifcriminately  mixed  and  blended  in  the  common  dung-heap,  l hat 
they  fliould  not  be  ufed  in  this  way  is  clear  from  the  contradiclory  accounts  of 
them  that  have  been  prefented  to  ms  by  various  writers  and  experimenters, 
which  would  feem  to  have  been  caufed  by  employing  them  in  ftates  of  mixture 
with  other  fubftances.  By  fome  it  is  afferted  that  one  load  oi  fwlne s'  dung  is 
nearly  equal  to  tw'o  of  moft  other  forts,  and  that  it  is  the  richeft  of  all  animal 
manures;  in  this,  how'ever,  they  would  feem  to  be  miftaken,  as  from  trials 
made  by  others,  it  has  been  fhewn  that  night-foil  is  certainly  to  be  ranked 
much  before  it.  In  fome  of  the  ingenious  experimental  attempts  of  Mr. 
Young,  it  is  alfo  ftiewn  that  the  dungs  of  rabbits  and  poultry  are  fuperior 
to  that  of  pigeons,  and  greatly  more  durable*.  But  poultry  dung,  in  the 
comparative  experiments  of  Mr.  Arbuthnot,  was  found  to  be  more  effedfual 
than  that  of  rabbits,  and  that  of  the  latter  greatly  fuperior  to  wood  allies. 
Pigeons'  dung  has,  notwdthftanding,  been  proved  by  much  experience  to  be 
a pow’erful  and  efficacious  manure,  and  probably,  from  its  abounding  with 
volatile  alkaline  principles,  been  concluded  to  be  of  a hot  or  ftimulating 
quality. 

It  is,  however,  from  the  larger  animals  that  the  farmer  derives  the  principal 
part  of  the  dung  that  is  made  ufe  of  as  manure,  in  the  cultivation  and  improve- 
ment of  land.  The  dung  of  fuch  horfes  as  are  highly  fed  being  found,  as  has 
been  already  feen,  to  be  much  more  valuable  for  the  general  purpofes  of  agri- 
culture, and  fome  ufes  in  horticulture,  than  that  which  is  made  by  horfes 
when  fed  tvith  hay  or  grafs  only.  Where  the  animals  are  kept  in  the  latter 
way,  it  is,  probably,  not  fo  good  as  that  of  well-fed  cows  and  neat  cattle  in 
general,  as  in  thefe  it  may,  perhaps,  become  more  animalized  from  the  cir- 
cumftance  of  their  food  being  more  intimately  blended  with  the  faliva,  or  other 
juices,  during  the  ruminant  date  of  feeding  in  fuch  animals.  The  dung  of 


* See  Annals  of  Agriculture,  vol.  II.  p.  26. 
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liorfes  is,  however,  in  common,  much  more  difpofed  to  take  on  the  procefe  of 
putrefaftion,  and  caufe  more  heat,  than  that  of  cows  and  other  neat  cattle,  and 
indeed  thefe  are  the  chief  diftinguiOiing  circumftances  between  them  as  ma- 
nures. The  dung  of  neat  cattle  may  alfo,  on  account  of  its  lefs  difpofition  to 
run  into  the  flate  of  putrefaftion,  contribute  more  of  the  earthy  material  to 
the  land  on  which  it  is  applied.  Hence,  probably,  its  fuperior  utility  on  the 
leaner  and  poorer  or  thinner  forts  of  foil.  The  dung  and  urine  of  animals 
when  newly  voided  are  not,  except  when  the  animals  are  morbid,  in  a putre- 
feent  condition,  the  length  of  time  in  which  they  remain  in  their  bodies  being 
too  fliort  for  its  fully  taking  place;  but  fome  degree  of,  or  tendency  to,  putridity  is 
conftantly  necefi'ary  to  their  difeharge*,  and  the  means  which  are  further  fuited 
to  promote  it  in  thefe  fubdances,  have  been  fully  deferibed  and  explained  above, 
in  fpeaking  of  the  nature  of  animal  fubftances  in  general. 

From  the  few  experiments  that  have  been  made  with  the  dung  of  (beep.  It  is 
evident  that  it  is  equally  valuable  with  that  of  many  other  animals  that  feed  in 
the  fame  way,  but  agriculturifts  have  not  yet  turned  their  attention  fufficiently 
to  the  means  of  colle6ting  and  preferving  it,  fo  that  it  may  be  ufed  alone  as  a 
manure.  The  method  by  which  it  is  at  prefent  applied  to  land  is  by  folding  the 
animals  upon  it,  under  which  method  of  management,  on  many  foils,  a great 
part  of  the  advantage  mud  be  derived  from  the  operation  or  action  of  the  am- 
monia of  their  urine  upon  the  vegetable  matters  contained  in  them,  as  well  as 
from  the  confolidation  produced  by  their  treading. 

MANURES  FROM  THE  DECOMPOSITION  of  VEGETABLE 

SUBSTANCES. 

Vegetable,  as  well  as  animal,  fubdances,  when  deprived  of  their  vital  prin- 
ciple or  life,  are  foon  rendered  fit,  by  the  feparation,  redudlion,  and  ultimate 
decompofition,  of  their  condituent  principles,  for  the  nouridiment  and  fupport 
of  new  plants.  In  this  procefs,  which  we  have  already  feen  to  be  greatly  pro- 
moted in  all  kinds  of  fubdances  by  the  materials  being  expofed  to  the  free 
influence  or  agency  of  atmofpheric  air,  moidure,  and  a middling  degree  of  heat, 
various  matters  are  fet  at  liberty,  by  which  different  new  combinations  take 
place,  that  are  capable  of  promoting  vegetation  in  different  degrees,  and  upon 
which  their  utility  as  manures,  perhaps,  chiefly  depends.  The  dages  of  this 


* See  Dundonald  on  the  Connection  of  Agriculture  with  Chemiftry,  p.  too. 
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decompofition  have  generally  been  fuppofed  to  regularly  fucceed  one  another, 
from  that  which  is  productive  of  fweetnefs,  through  the  vinous  and  acetous,  to 
that  which  is  the  ultimate  refult  of  putrefaCtion.  But  a late  philofophical  writer* 
ingenioufly  fuggefts,  that  it  is  more  probable  that  different  forts  and  parts  of 
organifed  matters,  when  dead,  may  undergo  many  different  forts  of  chemical 
changes,  and  that  thefe  may  be  different  according  to  the  differences  in  the 
degrees  of  heat,  the  quantity  of  water,  and  of  air,  to  which  they  are  expofed. 
He  appears  to  have  been  led  to  this  fuppofition  from  the  faccharine  procefs,  pre- 
ceding the  vinous  fermentation,  which  takes  place  in  certain  dates  of  animal 
domachs ; and  from  what  happens  in  the  germination,  or  fprouting,  of  grain, 
by  which  the  mealy  matter  is  converted  into  fugar.  From  remarking  that  the 
acerb  juices  of  fome  kinds  of  fruit  are  rendered  fweet  by  baking,  he  conceives, 
that  the  faccharine  procefs  may  take  place  in  a degree  of  heat  which  is  about 
that  of  boiling  water,  and  that  by  it  the  procefs  of  fermentation  may  be  alto- 
gether prevented  from  occurring.  By  deftroying  or  injuring  the  life  of  fruits, 
it  is  alfo  fuppofed,  that  the  faccharine  procefs  of  their  juices  may  be  promoted, 
as  is  found  in  many  inftances;  fuch  as  the  ripening  of  fruits  after  being  plucked 
from  the  trees  j their  being  fooner  ripened  after  being  injured  by  infe6ls,  or  other 
means  j and  after  partially  cutting,  or  otherwife  injuring,  the  branches  of  the 
trees  on  which  they  grow  : and  this,  which  is  termed  the  faccharine  procefs,  it  is 
conjeftured,  may  take  place  either  beneath  or  upon  the  earth,  in  the  incipient 
date  of  vegetable  decompofition,  before  the  vinous  fermentation,  and  thus 
afford  a very  nouridiing  matter  to  plants. 

In  the  vinous,  or  procefs  which  commences  after  the  faccharine,  carbon 
becomes  united  with  pure  air  in  a large  proportion  ; and  it  is  fuppofed,  by  the 
author  we  have  jud  mentioned,  that  probably  at  the  moment  of  their  combina- 
tion, while  they  are  in  the  form  of  a liquid,  and  before  they  affume  the  gaffe- 
ous  date,  they  may  be  taken  up  by  the  roots  of  vegetables. 

And,  as  in  the  procefs  of  putrefa£l:ion,  carbon  is  not  only  changed  into  car- 
bonic acid,  but  water  decompofed,  as  is  evinced  by  the  fmell  of  hydrogen, 
it  is  fufpe£ted  that  that  inflammable  fubftance  may  combine  with  carbon,  as  in 
the  cafe  of  hydrocarbonate  gas,  and  by  this  means  render  them  both  foluble 
in  water,  and  thereby  capable  of  being  taken  up  as  food  by  the  roots  of  plants, 
without  their  palling  into  the  acid  or  gaffeous  dates.  The  union  of  azote  with 

* See  Dawin’s  Phytologia,  p.  229. 
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pure  air,  towards  the  clofe  of  the  putrefafiHve  procefs,  by  which  nitrous  acid 
is  produced,  it  is  Jikewife  conceived  may  poffibly  tend  to  promote  vegetation. 
Tliis,howe/cr,  may  be  promoted,  from  the  circumftance  of  the  pure  alr,or  oxygen* 
adhering  more  loofely  to  its  bafe,  the  azote,  in  the  formation  of  this  than  other 
acids,  and  on  tliat  account  yielding  it  more  readily  to  the  abforbent  roots  of 
vegetables.  But,  beCdes  thefe  means  of  fupplving  the  nutrition  of  plants,  as 
in  the  dccompofition  of  vegetable  fubftances  by  the  procefs  of  putrefaflion,  the 
conftituent  principles  of  the  water  which  they  contain  are,  as  has  been  juft 
o.bferv.ed,,  in  fome  meafure  fet  at  liberty,  and  the  hydrogen,  one  qf  them,  uniting 
with  the  azote  which  is  afforded  by  the  diffolution  of  vege.tabje.  matters,  though 
not  in  fuch  large  proportions  as  by  animal  fubftances,  forms  ammonia,  which, 
from  its  ready  union  with  fats  and  oily  matters,  arkl  thus  rendering  them  capa- 
ble of  being,  taken  up  by  the  abforbent  roots  qf  vegetables,  may  contribute  to 
the  fupport  of  vegetation.  And,  in  fome  inftances,  where  faline  in.foluble  earthy 
matters,  or  metallic  falts,  are  contained  in  the  foils  to  whiqh  manures  of  this 
kind  are  applied,  or  im  which  ammonia  may  be  formed,  it  may  decompofe 
them,  and  by  that  means  contribute  to  the  formation  of  other  new  and  lefe 
noxious  compounds,  or  fuch  as  may  be  more  capable  of  contributing  to  the 
growth  of  vegetables. 

There  is  another  fubftance  which  generally  prevails  in  vegetables,  and  which 
is  fuppofed,  by  the  wniter  we  have  noticed  above,  to  be  a,  fiinple  material,  ob- 
tained in  great  abundance  from  the  recrements  not  only  of  putrefying  vegetable, 
but  animal  fubftances,  and  calcareous  earth,  the  latter  of  which  he.  fuppofes  to 
have  been  of  animal  origin  in  the  early  periods  of  the.  world.  This  matter,  it 
is  thought,  when  met  with  in  the  ftate  of  folution,  may  be  taken  up  entire  by 
the  abforbent  roots  of  vegetables,  as  well  as  occafionally  formed  and  elaborated 
by  them. 

It  feems  probable  from  thefe  ftatements,  that  different  matters,  fitted  to  the 
nutrition  and  fupport  of  plants,  or  crops,  are  formed  and  evolved  during  the 
different  procelfes  and  fl^ges  of  decompofition  of  vegetable,  as  well  as  animal, 
fubftances. 

In  vegetable  produffions  the  changes  arc, however,  lefs  rapid  than  in  thofe  of 
the  animal  kind,  and  probably  much  more  varied,  according  to  the  various, 
ftates  and  textures  of  the  particular  fubftances;  for  it  is  obvious,  from  nume- 
rous faffs  and  circumftances,  that  the  more  luxuriant  and  juicy  vegetables  are 
much  more  readily  decompofed  than, fuch  as  are  dry,  and  have  a ligneous  ftruc- 
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ture.  Hence  it  Is,  that  frefli  vegetable  matters  are  much  more  quickly  converted 
to  that  ftate  of  decay  "which  is  fuitable  for  the  fupplying  of  vegetable  nourith- 
ment,  than  fuch  as  ftravv,  hay,  wood,  and  other  dry  materials  of  the  fame 
nature. 

If  feems  likewife  probable,  that  fome  vegetable  matters  may  yield  force  of 
the  fubftances  that  are  taken  up  by  the  abforbent  roots  of  vegetables  in  much 
larger  proportions  than  others;  as  it  has  been  found  that  different  forts  of  grain 
vary  confiderably  in  the  proportions  of  mucilaginous,  and  what  is  termed 
vegetcJ-animal  matter,  which  they  contain  ; and  that  grain,  potatoes,  carrots, 
and  many  other  roots  of  the  fame  kind,  on  being  confumed  in  the  open  air, 
afford  much  larger  quantities  of  alkaline  falts  than  hay,  ftraw,  or  wood  : it  is 
undoubtedly  from  thefe  and  fimilar  caufes,  that  fome  forts  of  vegetable  matters, 
when  reduced  by  means  of  putrefaftion,  are  found  to  be  fo  much  more  effeftual 
as  manures  than  others,  when  applied  under  the  fame  circumftances,  and  to  foils 
in  every  refpe£l  fimilar. 

There  is  alfo  another  circumflance  which  feems  neceffaryto  be  attended  to  in 
•fubftances  of  this  clafs,  which  is,  that  in  general,  when  refolved  by  the  ultimate 
procefs  of  putrefaftibn,  they  yield  larger  proportions  of  earthy  materials  to  the 
foils  on  which  they  are  depofited,  than’moft  fubftances  of  the  animal  kind,  and 
confequently  add  more  effeflually  to  the  ftaple  of  the  land.  And  as  this  vegetable 
mould,  or  earth,  from  various  caufes,  is  conftantly  becoming  more  extenfively, 
and  more  intimately,  blended  with  the  other  materials  of  the  foils,  and,  of  courfe, 
•forming  new  combinationSj  by  which  fome  of  thofe  matters  which  ferve  for  the 
nutrition  of  plants  are  fet  at  liberty,  and  brought  into  the  ftate  raoft  proper 
for  being  abforbed  by  the  roots  of  vegetables  ; we  fee  why  thofe  manures,  which 
are  principally  compofed  of  vegetable  fubftances,  are  more  durable  in  their 
effects  than  fuch  as  are  prepared  from  many  animal  materials. 

The  fubftances  of  the  vegetable  kind  that  maybe  advantageoufly  converted  into 
manure,  are  fo  extremely  numerous  that  it  is  impoftible  to  defcribe  the  whole  of 
them.  All  kinds  of  green  vegetable  produftions  may  be  employed  in  this  way ; 
fuch  as  the  luxuriant  weeds  of  rivers,  lakes,  ponds,  and  ditches;  fern;  and  the  refufe 
of  different  kinds  of  garden  vegetables.  Where- green  materials  of  this  nature  are 
made  ufe  of,  they  fhould  always  be  cut  down  w'hile  in  their  juicy  ftate,  juft  before 
their  flowers  begin  to  appear,  in  order  that  they  may  be  in  the  moft  fuitable 
condition  for  becoming  quickly  putrid,  and  to  prevent  the  injury  that  might 
otherwife  be  fuftained  from  the  vegetation  of  their  feeds.  They  are  afterwards 
to  be  collc£lcd  into  heaps  of  a moderate  ftze,  and  their  putrefaflion  promoted 
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by  their  being  thrown  together  as  lightly  as  poffible,  and  the  occafionaf  fprin- 
kling  of  them  with  water,  if  the  feafon  be  hot  and  dry : and  as  lime  is  fouudj 
when  applied  to  vegetables  in  their  green  moift  flate,  to  difengage  from  them  both 
hydrogen  and  azote,  by  the  combination  of  which  volatile  alkali  is  produced 
it  may  be  advantageous  to  blend  a portion  of  lime  at  firft  with  the  heaps,  and 
afterwards  add  a fuitable  quantity  of  peat  earth,  or  good  vegetable  mould,  for 
the  alkali  thus  formed  to  a61:  upon.  By  this  method,  the  quantity  of  manure  from 
fuch  fubftances  may  be  greatly  augmented,  and  rendered  more  valuable.  But 
when  dry  materials,  fuch  as  hay,  draw  of  different  kinds,  fern,  anrl  ruflies,  fuch 
additions  cannot  be  had  recourfe  to  with  equal  fuccefs,  unlefs  where  much  of  the 
dung  and  urine  of  animals  have  been  incorporated  with  them;  but  their  refolutiou 
and  decay  may  be  greatly  promoted  by  their  being  kept  in  a date  of  moidure, 
without  the  w’ater  being  fuffered  to  dagnate  upon  them,  and  by  their  not  being 
permitted  to  be  trodden  dowm  too  much  by  cattle,  or  other  means,  in  the  farm 
yards. 

Another  beneficial  means  of  vegetable  manure,  which  is  yet  far  from  being 
fufficiently  pradlifed,  is  that  of  providing  full  crops  of  fucculent  green  ve- 
getables, fuch  as  clover,  buck-wdieat,  tares,  vetches,  fpurry,  peafe,  beans, 
.'turnips,  and  many  other  fimilar  plants,  to  be  turned  down  by  the  plough, 
in  order  that  they  may  undergo  the  putrefaftive  procefs  under  the  ground, 
and  by  that  means  be  converted  into  manure,  and  fupply  the  nutrition  of 
plants.  In  this  pradice  it  is  probable  that  great  advantages  might  be  obtained, 
on  the  principles  which  we  have  jud  dated,  by  the  fpreading  of  a fmall  por- 
tion of  lime  and  peat,  or  rich  vegetable  earth,  over  fuch  crops,  and  then  rolling 
them  dowm  that  they  may  be  completely  turned  in  and  buried  by  the  plough  ; 
an  operation  which  fliould  be  performed  as  quickly  as  poffible  afterwards,  and 
where  the  crops  will  admit  of  it,  in  the  fummer  or  the  early  part  of  autumn,  while 
the  fun  has  the  power  of  promoting  the  decay  of  fuch  vegetable  matters.  By 
this  means,  it  feems  probable,  that  the  putrefa6tion  of  fuch  crops  would  not 
only  be  much  expedited,  but  the  principles  thereby  fet  at  liberty  be  capable 
of  exerting  their  influence  much  more  extenfively  than  where  the  plants  thera- 
felves  are  only  employed,  and  little  additional  expence  be  incurred  by  the  farmer. 

Where  crops  of  green  plants  can  be  turned  down,  when  the  feafon  is  fuffi- 
ciently hot  to  enfure  their  fpeedily  running  into  the  putrid  date,  there  cannot 
he  any  doubt  but  that  it  is  a better  and  more  advantageous  praftice,  efpecially 


* Ses  Dur.donald  on  the  Connexion  of  Agriculture  with  Chemifliy,  p.  42. 
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where  manures  of  otlier  kinds  are  fcarce,  than  that  of  procuring  it  by  the  con- 
fuming  of  fuch  crops  by  the  feeding  or  foiling  of  cattle. 

Sea-weed  * is  another  vegetable  produftion  which  is  capable  of  being  em- 
ployed as  a manure  with  great  advantage,  and  Ihould  never  be  neglefled  where 
it  is  within  the  reach  of  the  farmer.  In  fome  places  it  is  the  pradtice  to  fpread 
it  upon  the  lands  as  foon  as  pofiible  after  being  cut  from  the  verges  of  the 
rocks  on  the  different  fea  coafls,  orcolledled  after  being  left  by  the  tides,  and  to 
plough  it  in  : where  this  method  is  adopted,  as  little  time  as  poffible  fliould 
be  fuffered  to  elapfe  after  the  cutting,  or  collefting,  of  the  weed,  before  it  is 
ploughed  down;  for  as  the  plant  in  its  green  or  fucculent  date  readily  decays  and 
becomes  putrid,  if  there  be  any  confidcrable  delay  in  the  performance  of  the 
bufinefs,  efpecially  when  the  weather  is  hot,  much  of  its  valuable  properties  as 
a manure  is  dillipated,  and  carried  away  by  means  of  evaporation,  as  is  fuffi- 
ciently  evinced  by  the  pungent  and  difagreeable  fmell  that  iffues  from  it,  on  its 
being  thrown  upon  the  land  while  undergoing  the  procefs  of  putrefa£lion  : 
and,  befides,  when  it  is  fuffered  to  become  dry  and  hard  before  it  is  turned 
into  the  ground,  the  parts  of  if  that  remain  are  confiderably  longer  before  they 
become  decompofed  and  reduced  into  the  ftate  fuitable  for  affording  the  nou- 
rifhment  and  fupport  of  vegetable  crops.  It  is  moft  probably  on  thefe  accounts, 
as  well  as  that  of  the  w^eed  affording  but  little  earthy  matter  in  proportion  to 
its  bulk,  on  its  decompofition,  that  it  is  found,  in  general,  to  be  lefs  permanent 
in  its  effects,  as  a manure,  than  fome  other  vegetable  matters.  Something  may 
likewife  depend  on  the  goodnefs  and  luxuriance  of  the  weed  itfelf,  and  the  ftate 
which  it  is  in  when  gathered  from  the  fhores,  or  cut  from  the  fides  of  the  rocks. 
This,  like  moft  other  plants,  will  undoubtedly  be  in  the  moft  proper  condition 
for  the  purpofes  of  being  converted  into  manure,  when  cut  or  collected  in  the 
moft  fucculent  ftate  of  its  growth  ‘I". 

Another  praffice,  which  prevails  in  fome  diftri£ls  where  this  weed  is  employed 
for  the  purpofe  of  manure,  is  that  of  collecting  it  into  large  heaps,  and  letting  it 
remain  expofed  in  that  ftate  to  the  influence  of  the  weather  until  it  be  com- 
pletely rotten,  and  in  a condition  to  be  put  upon  the  land  ; but  as  the  plant 
contains  in  its  compofition  a large  proportion  of  faline  matters,  which  during 
the  ftate  of  its  decompofition,  or  decay,  are  brought  into  a£fivity,  it  is  obvious 
that  by  fuch  a method  of  proceeding  much  lofs  muft  be  fuftained,  not  only  from 

* Quircus  Marina, 

t See  Sir  John  Sinclair » View  of  the  State  of  Agriculture  in  the  Northern  Counties  of  Scotland;  p,  a l. 
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the  diffipation  of  the  volatile  and  more  fluid  parts  by  the  a6tionof  the  fun  andwind, 
but  by  the  rains  diflblving  and  carrying  away  the  faline  materials  that  may  have 
been  formed.  When  this  weed  is,  therefore,  not  to  be  immediately  applied  as 
a manure,  it  would  feem  to  be  the  mofl;  economical  and  advantageous  plan, 
efpecially  where  the  weed  is  frefli,  to  firfl;  blend  a portion  of  quick  lime  with 
the  heaps,  and  then  have  a fufficient  quantity  of  frefli  good  earth,  mould,  or 
other  fimilar  matters,  placed  beneath  them,  as  well  as  mixed  with  and  covered 
over  them,  in'  order  that  the  fubftances  afforded  by  the  diffolution  of  the  weed 
may  not  only  have  fomething  to  mix  with  and  aSl  upon,  but  likewife  be  pre- 
vented from  being  waflied  away  by  rains.  By  this  means  the  quantity  of 
manure  may  be  very  much  increafed,  and  its  effects  rendered  confiderably  more 
permanent. 

In  the  iflands  of  Jerfey  and  Guernfey,  where  this  weed  is  extenfively  employed 
as  a manure,  it  is  cut  in  the  early  part  of  the  fpring,  and  about  the  month  of 
July  j the  firfl:  cutting  is,  in  mofl  cafes,  immediately  made  ufe  of,  as  a manure 
for  barley  and  paflure  lands,  but  the  latter,  principally  converted  to  the  pur- 
pofe  of  fuel,  the  aflies  only  being  employed  as  manure.  By  this  practice  of 
confuming  the  plant  in  its  dry  flate,  however  neceffary  it  maybe  in  thefe  iflands, 
from  the  great  fcarcity  of  fuel,  the  lofs  in  refpefl  to  manure  is  extremely  great, 
as  the  quantity  of  aflies  that  are  thus  produced,  bear  but  a very  fmall  propor- 
tion to  that  of  the  weed  which  is  confumed.  The  w'eed  which  is  collefted  after 
having  been  thrown  upon  the  fliore  by  the  tides,  is  found  to  be  much  inferior 
as  a manure  to  that  which  is  cut  from  the  rocks  and  made  ufe  of  in  its  juicy 
flate,  which  fully  confirms  the  opinion  which  has  been  advanced  above. 

Bark,  which  has  been  made  ufe  of  for  the  purpofe-  of  tanning  leather,  may 
likewife  be  employed  as  a manure:  when  ufed  in  this  way  it  fliould  be  col- 
lected into  moderate  fi2ed  heaps,  before  it  has  become  dry  by  too  much  ex- 
pofure  to  the  heat  of  the  fun  and  wind  ; and  then  by  having  a quantity  of  lime 
mingled  with  it,  and  being  kept  flightly  moiftened  with  water,  its  putrefaCtion 
and  decay  may  be  greatly  promoted.  When  intended  to  be  applied  to  grafs 
lands,  it  fliould  be  confiderably  more  reduced  towards  the  flate  of  vegetable 
mould  than  when  made  ufe  of  for  the  purpofe  of  fupporting  arable  crops. 

As  during  the  decompofition  of  this  fubftance  much  heat  is  produced,  and 
many  elaflic  matters  fet  at  liberty,  it  would  feem  that  as  a manure  it  is  more 
adapted  to  the  flifl,  cold,  and  heavy  foils,  than  thofe  of  the  lighter  kinds;  a 
faCl  which  has,  we  believe,  been  confirmed  by  the  experience  of  mofl  agri- 
culturifls. 
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The  mud  taken  from  the  bottom  of  rivers,  ponds,  and  other  places,  where 
W'ater  has  llagnated  for  fome  length  of  time,  frefh  or  maiden  earth,  and  the 
fcourings  of  old  ditches,  are  fubftances  that  may  frequently  be  employed  with 
advantage  as  manures,  being  principally  compofed  of  the  recrements  of  de- 
cayed vegetable  matters.  They  Ihould  not,  however,  be  put  upon  grounds, 
efpecially  thofc  under  grafs,  until  they  have  been  reduced  into  a cpnliderable 
degree  of  finenefs,  by  means  of  frequent  turning  over,  and  the  mixing  of  a por* 
tion  of  lime,  rotten  dung,  or  other  materials  of  the  fame  kind,  with  them,  in 
order  to  promote  and  render  the  decay  of  the  more  fedid  parts  more  full  and 
co-inplete.  In  ufing  manures  prepared  from  fubftances  of  this  fort  as  top  dreflings 
for  grafs  land,  they  fliould  not  be  fpread  on  too  thickly,  or  in  too  large  propor- 
tions at  one  application,  as  where  that  is  the  cafe  great  injury  is  often  done  to  the 
fucceeding  crop,  the  graft  not  being  able  to  fpread  itfelf  completely  over  the 
furface. 

The  duft  which  is  fereened  from  malt,  mixed  with  the  tails,  ufually  denomi- 
nated coomifs,  where  they  can  be  procured  in  large  quantity,  as  in  the  malting 
diftri£ls,  mav  be  converted  to"  the  purpofe  of  manure.  It  is  obferved,  in  a 
paper  by  Mr.  Farey,  in'the  Annals  of  Agriculture,  that  the  black  malt  duft, 
fuch  as  falls  through  the  kilmplate  in  the  operation  of  drying,  is  greatly  prefer- 
able to  the  white,  on  account  of  the  feeds  of  charlock,  with  which  it  abounds, 
being  deftroyed  by  the  heat : but,  belrdes  this,  the  heat  thus  applied  may,  by 
deftroying  the  vegetative  principle  of  fuch  feeds  where  they  exiftr,  render  them 
f and  the  duft  more  readily  difpofed  to  take  on  the  proceft  of  decay  and  become 
putrid,  and  thereby  afford  the  nutrition  of  vegetables  more ’ quickly,  as  well 
as  more  abundantly.  This,  as  well  as  faw-duft,  where  they  can  be  had  at  a cheap 
rate,  may  be  confiderably  improved  as  manures  by  incorporating  them,  in  pretty 
large  quantities,  with  the  dung  and  urine  of  animals,  as  by  ftrewing  them  in  the 
bottoms  of  poultry  and  pigeon  houfes,  dung  heaps,  and  neceffaries;  and  alfo  in 
the  bottoms  of  refervoirs  into  which  the  urine  of  cattle,  and  the  foapfuds  after 
wafhing,  are  emptied : from  the  aflion  of  thefe  matters  upon  them,  they  are 
found  to  become  more  quickly  in  a ftate  to  be  ufed  with  advantage  as  manures. 
Manure  of  this  fort  has  been  found  very  beneficial  when  applied  in  the  proportion 
of  four  quarters  to  the  acre,  fown  with  the  crop  for  which  it  is  employed 

The  hufks,  or  cakes,  w’hich  are  left  after  different  oily  feeds,  fuch  as  thofe  of 
rape,  cole,  &c.  have  been  fubje£Ied  to  preffure  in  mills  in  order  to  obtain  their 

* S««  Letters  and  Papers  of  the  Bath  Agricultural  Society,  vol,  Itl. 
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oil,  may  alfo  be  ufed  as  manures.  Thefe  fubftances  are  generally  prepared  for  ap- 
plication by  being  reduced  into  the  ftate  of  a coarfe  powder,  by  mills  or  other 
fuitable  means,  and  then  fown  by  the  hand,  and  harrowed  in  with  the  feed  of  the 
crop  for  which  they  are  ufed.  Some  agricultors,  however,  recommend  their  being 
mixed,  when  thus  reduced,  thinly,  with  the  materials  of  fuch  dung-hills  as  are 
deficient  in  point  of  richnefs,  as  where  they  have  been  made  by  lean  flock 
with  a large  proportion  of  litter.  On  turning  over  heaps  of  this  kind,  about 
a ton  of  oil  cake  fliould  be  well  and  evenly  mixed  with  every  twenty  or  thirty 
tons  of  the  dunghill  compofl : by  this  praftice  a rich  and  good  manure  is  faid 
to  be  formed.  The  fuccefs  of  thefe  fubftances,  when  made  ufe  of  alone  as  ma- 
nures, has  been  found  to  depend,  in  a great  meafure,  upon  the  falling  of  rain 
foon  after  they  have  been  put  upon  the  land,  as  in  dry  feafons  little  benefit  has 
been  derived  from  their  application.  The  reafon  of  this  feems  to  be,  that  as  the 
cake  when  ufed  is  moflly  in  an  extremely  hard  and  dry  flate,  it  does  not  undergo 
that  decompofition  which  is  neceflary,  until  it  has  been  moiftened  by  the  rain, 
by  which  it  is  rendered  capable  of  running  quickly  into  the  flate  of  putrefac- 
tion, and  confequently  of  affording  fuch  matters  as  are  fuitable  for  the  fupport 
of  plants.  When  applied  without  being  incorporated  with  other  fubflances, 
it  is  moflly  laid  on  to  the  amount  of  four  or  five  quarters  to  the  acre,  accord- 
ing to  the  condition  of  the  land. 

The  refufe  or  pulp  of  pears  and  apples,  which  have  been  ground,  and  the 
liquor  fqueezed  from  them,  may  likewife  be  converted  to  the  purpofe  of  a ma- 
nure in  the  cyder  diflrifts.  When  employed  in  this  way,  however,  fome  heavy 
fubflance,  fuch  as  good  earth  with  a little  dung,  fliould  probably  be  mixed 
with  it  before  it  is  put  upon  the  foil,  as  by  being  blended  with  fuch  materials  it 
may  be  more  conveniently  and  more  extenfively  applied. 

MANURES  FROM  THE  AGENCY  and  DECOMPOSITION  of 

FOSSIL  SUBSTANCES. 

Substances  of  the  calcareous  kind,  which  are  to  be  confidered  under  this 
head,  produce  effects  more  or  lefs  powerful  in  promoting  the  growth  of  vegeta- 
ble crops,  in  fome  meafure,  according  to  the  flate  and  quantity  in  which  they  are 
applied,  the  nature  of  the  foils  on  which  they  are  employed,  and  the  properties 
of  the  matters  with  which  they  are  combined.  For  though  calcareous  materials 
have  been  made  ufe  of  as  manures  for  a very  great  length  of  time,  and  been 
applied  in  various  ways,  difficulties  ftill  remain  concerning  the  manner  of  their 
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operation,  in  many  cafes,  vvhich  feem  prlncipaliy,  however,  to  proceed  from  the 
want  of  proper  diferimination  ia  refpeft  to  the  Hate  of  the  different  calcareous 
fubftances  at  the  time  of  their  application,  and  their  bein^  made  ufe  of  to  dif- 
ferent foils,  without  a fufficient  diftinflion  of  the  properties  of  the  materials  of 
which  they  are  conftituted  or  compofed.  There  is  likewife  another  circum- 
ftaiice,  which  the  ingenious  experimental  enquiries  of  a late  author*  have  fliewn 
to  be  neceffary  to  attend  to,  which  is,  the  fubflances  the  calcareous  material 
is  combined  with  ; as  he  has  found  that  where  magnefia  is  in  union  Muth  the 
calcareous  matter,  it  is  not  by  any  means  fo  beneficial  for  the  purpofes  of  ma- 
nure and  promoting  vegetation,  as  where  no  fuch  mixture  or  combination  is 
prefent,  efpecially  when  ufed  in  the  fame  proportions.  From  fand  entering 
largely  into  the  compefition  of  lime-Hone  or  other  calcareous  matter,  in  fome 
cafes,  as  it  is  a fubflance  of  much  greater  fpecific  gravity  than  pure  cauflic 
lime,  confiderable  differences  in  its  effefts  as  a manure  may  likewife  be  pro- 
duced t* 

On  all  thefe  accounts,  therefore*  though  lime  may  be  produced  from  chalk, 
marble,  different  lime-ftones,  coral,  and  fhells,  by  fubje£fing  them  to  fuch  degrees 
of  heat  as  is  neceffary  to  expel  or  difengage  the  carbonic  acid  or  fixed  air  that 
they  contain,  which  is  apparently  of  the  fame  quality,  it  may  vary  in  its  effe6ts 
when  employed  in  agriculture. 

Lime,  when  newly  burned,  or  before  it  becomes  loaded  or  faturated  with  the 
moifture  and  carbonic  acid,  or  fixed  air,  contained  in  the  atmofphere,  which, 
from  their  firong  tendencies  to  combine  or  unite  with  it,  generally  foon  takes 
place,  is,  in  its  moft  aflive  ftate,  and  from  the  power  which  it  poffeffes  of  break- 
ing down  and  defiroying  the  texture  and  organifation  of  fuch  animal  and  vege- 
table fubflances  as  come  in  contaft  with  it,  is  termed  caujiic  or  quick  lime. 
When  applied,  under  thefe  circumftances,  to  grounds  which  abound  either  with 
frcfli  vegetable  matters,  or  fuch  as  have  undergone  fome  degree  of  change  by 
being  buried  in  the  foil,  as  in  moory  and  heathy  mountain  land,  peaty  or  boggy 
earth,  and  all  fuch  foils  as  have  long  remained  in  their  original  uncultivated 
ftate,  covered  with  a variety  of  coarfe  plants,  it  is  found  to  produce  beneficial 
effefls;  in  the  firft  cafe  probably  by  its  ready  aflion  on  the  different  materials 
ot  the  green  plants,  by  which  it  difengages  from  them  hydrogen  and  azote,  from 
the  fubfequent  combination  of  which,  ammonia  or  volatile  alkali  is  produced,  a 


* X-nant,  In  Fhilofophical  Tranfaftions,  f Sec  Anclerfon  s Eflays,  vol.  I.  p.  5>i. 
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fubftance  which  has  great  power  in  promoting  vegetation,  as  is  evinced  in  cafes 
where  fubftances  that  contain  this  matter  in  large  quantities  are  ufed  as  ma- 
nures ; and,  in  the  fecond  place,  by  its  combination  with  the  carbonaceous 
matter  of  fuch  foils,  or  with  that  of  the  various  animal  and  vegetable  mat- 
ters which  are  contained  in  them,  in  fome  of  the  ftages  of  their  putrefaflion 
or  decay,  and  by  this  means  rendering  it  foluble  in  water,  and  thereby  capable 
of  being  taken  up  as  food  by  the  abforbent  roots  of  vegetables  * ; and,  though 
lime  in  its  pure  or  cauftic  ftate  retards,  in  fome  degree,  the  procefs  of  putrefaftion, 
efpecially  when  ufed  in  any  large  quantity,  it  is  probable,  that  by  its  power  of 
corroding  and  diffolving  the  hard  and  fibrous  parts  of  vegetable  and  other  mat- 
ters, as  is  fliewn  by  its  quickly  reducing  the  ligneous  particles  of  bark,  which 
has  been  employed  in  the  procefs  of  tanning,  to  the  ftate  of  mould,  it  may  bring 
the  abundant  vegetable  and  other  materials  contained  in  fuch  forts  of  land 
quickly  into  that  earthy  condition  in  which  they  afford  the  nouriflimentandfup- 
port  of  crops,  which  by  the  proceffes  of  putrefa6fion,  and  infefl  digeftion,  could 
only  have  been  performed  in  a very  flow  and,gradual  manner. 

Pure  lime  too,  from  its  w'ell-known  property  of  deftroying  different  kinds  of 
infeffs,  fuch  as  worms,  fnails,  flugs,  grubs,  &c.  which  are  moftly  abundant  in 
rich  frefh  foils,  may  furnifh  much  nutritious  matter  for  the  purpofe  of  vege- 
, tation. 

And  from  fts  having  a greater  tendency  to  combine  with  mucilaginous  oily 
matters  than  with  fixed  alkalies  f,  a kind  of  calcareous  foap  may  in  fome  cafes  be 
formed,  that  may  contribute,  in  its  liquid  ftate,  to  the  nourifhment  of  plants. 

When  pure  lime  is  mixed  with  clayey  foils  which  do  not  poffefs  too  great  a 
degree  of  humidity,  it  is  likewife  capable  of  rendering  them  lefs  ftiflf  and  tenacious, 
confequently  more  fuitable  for  admitting  the  fmall  fibrous  roots  of  vegetables,  not 
only  by  the  evolution  of  heat  and  other  elaftic  matters,  during  the  period  of  its 
becoming  faturated  with  the  moifture  and  fixed  air,  or  carbonic  acid,  which  they 
may  contain,  but  alfo  by  being  thereby  moft  intimately  an'd  minutely  mixed 
with  them,  from  the  fine  impalpable  powdery  ftate  to  which  it  is  neceffarily  re- 
duced. Where,  in  fuch  foils,  the  fulphuric  acid  abounds,  it  may  likewife 
produce  good  effeffs,  by  forming  with  it  a kind  of  gypfeous  compound,  and 
where  other  acids  are  prefent  that  are  prejudicial  to  vegetation,  by  the  power 
which  it  poffeffes  of  neutraliling  them. 


* Darwin’s  Phytologia,  p,  203. 
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And  where  the  lime  has  been  burnt  from  the  magnefian  lime-ftone,  it  may  pro. 
bably  be  ferviceable  when  applied  to  clayey  or  other  foils  that  contain  the  ful- 
phuric  acid,  which  are  ufiially  denominated  four  lands  by  farmers,  by  forming 
a fort  of  Epfom  fait  in  the  ground,  a fubftance  which  the  experiments  of  Dr. 
Home  have  long  fince  fliewn  to  be  highly  favourable  to  vegetation  when 
ufed  in  fmall  quantities. 

Lime,  on  expofure  to  the  atmofphere  for  fome  time,  undergoes  a confidera- 
ble  change,  being  rendered  mild  by  the  abforption  of  carbonic  acid  or  fixed  air 
from  it.  In  this  Hate  of  combination  it  is  termed,  by  modern  chemifts,  carbonat 
of  lime,  or  effete  lime ; its  power  or  capability  of  a6fing  upon,  and  deftroying 
or  breaking  dowm,  the  texture  of  organifed  bodies,  being  greatly  diminiflied. 
It  ftill,  however,  promotes  their  diffolution  and  decay,  by  aiding  and  forwarding 
the  natural  procefs  of  putrefadtion,  as  is  fufficiently  proved  by  thofe  compofl" 
dung-heaps  with  which  it  has  been  mixed  becoming  much  more  quickly  in  the 
ftate  to  be  applied  to  land  than  where  no  fuch  ingredient  had  been  employed ; 
by  this  means  it  therefore  contributes  greatly  to  the  fupport  of  vegetation  : and 
it  has  been  lately  obferved,  that  where  incorporated  or  blended  with  fuch  com- 
ports of  foil  and  manure,  as  are  in  the  rtateof  generating  nitrous  acid,  it  arrerts 
the  acid  as  it  forms,  by  which  means  a calcareous  nitre  is  produced,  and  thus 
the  exhalation  and  ready  efcape  of  a nutritious  material  is  guarded  againft  and 
prevented  *. 

The  combination  of  lime  with  carbonic  acid,  by  rendering  it  foluble  in  water 
in  its  fluid  rtate,  without  being  expanded  into  gas  or  vapour,  may  likewife  fup- 
ply  much  carbonaceous  matter  for  the  fupport  of  vegetation,  as  has  been  inge- 
nioufly  conceived  by  the  fame  author.  The  property  pofTeflTed  by  lime,  of  fuper- 
faturating  or  overloading  itfelf  with  moifture,  attra£fing  or  drawing  it  away 
from  the  air  in  conta6f  with  the  furface  of  the  ground  and  the  earth  underneath, 
and  after  depriving  them  of  it  and  the  carbonic  acid  which  they  contained, 
permitting  them  to  efcape  again,  as  has  long  been  obferved  in  the  cafe  of  new- 
plartered  walls,  may  alfobe  of  confiderable  utility  when  it  is  applied  to  the  more 
dry  and  fandy  forts  of  foil,  by  affording  moifture  and  fuch  aerial  matter  to  the 
roots  of  the  vegetable  crops  s which  it  is  capable  of  fupplying  in  a very  equal 
and  extenfive  manner,  from  the  extreme  ftate  of  pulverifation  to  which  it  is 
frequently  reduced  when  flaked  by  the  dampnefs  of  the  atmofphere,  or  very 
gentle  rains. 

Befides  thefe  modes  of  promoting  the  growth  of  vegetable  crops,  it  has  been 


♦ See  Darwin’s  Phytologla,  p.  ai8. 
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fappofed  that  calcareous  earth,  by  containing  phofphorus,  may  alfobe  ufeful,  as 
by  Its  union  with  it,  a kind  of  hepar  may  be  produced,  and  the  phofphorus  thereby 
rendered  foluble  in  water,  without  becoming  an  acid  by  means  of  its  combina- 
tion with  oxygen  or  vital  air  Phofphorus  he  conceives  to  be  probably  as  ne* 
ceffary  an  ingredient  in  vegetable  as  in  animal  bodies,  as  is  evident,  he  thinks, 
from  the  phofphoric  light  feen  on  rotten  wood,  in  fome  of  the  ftages  of  putre- 
fa8ion ; in  which,  he  imagines,  the  phofphorus  is  fet  at  liberty  from  the  cal- 
careous earth,  or  from  the  fixed  alkali,  or  the  carbon  of  the  decompofing  wood, 
and  acquires  oxygen  from  the  atmofphere,  both  warmth  and  light  being  omitted 
during  their  union.  And  it  may,  he  further  obferves,  perhaps  more  frequently 
exift  in  the  form  of  phofphoric  acid  in  vegetables,  and  be  thus  readily  combined 
with  their  calcareous  earth,  and  may  be  feparated  from  its  acid  by  the  carbon 
of  the  vegetable  during  the  time  of  calcination,  and  alfo  In  the  procefs  of  pu- 
trefaflion. 

This  view  of  the  nature  and  properties  of  lime  fliew  that  It  may  be  employed, 
in  one  or  other  of  its  forms,  more  generally  to  foils  than  has  been  fuppofed  by  agri- 
cultural writers.  It  fhould,  however,  never  be  made  ufe  of  without  duly  attending 
to  the  nature  and  conftitution  of  the  foil  on  which  it  is  to  be  applied,  as  upon 
this  circumftance  its  fuccefs  will,  in  a great  meafure,  depend;  and  it  is,  perhaps, 
only  by  it  that  the  proportion,  the  ftate,  and  the  manner  of  its  application,  can 
be  advantageoufly  direfled. 

It  is  evident,  from  the  various  trials  that  have  been  made,  by  praflical 
farmers,  that  the  more  intimately  and  the  more  minutely  li.me  is  blended 
and  incorporated  with  the  foils  on  which  it  is  applied,  the  more  full  and 
complete  are  the  effefts  which  it  has  in  fupporting  the  growth  of  differ- 
ent forts  of  crops.  Thus  it  has  been  remarked  by  a very  intelligent  writer, 
that  “ if  a heap  of  lime  of  a confiderable  thicknefs  fhall  have  been  ever  fo  long 
on  one  fpot,  and  be  afterwards  carried  clean  away  from  it,  fo  that  none  of  tlie 
particles  of  the  lime  remain  to  be  mixed  with  the  foil,  that  fpot  will  not  be 
richer,  or  carry  more  luxuriant  crops,  than  the  places  around  it ; which,  every 
one  knows,  is  not  the  cafe  with  regard  to  dung.”  And  again ; that  “ if  lime 
be  fpread  upon  the  furface  of  the  foil,  and  allowed  to  remain  there  without 
being  ploughed  in,  its  effefls  will  fcarcely  be  perceived  for  feveral  years,  till  it 
has  had  time  gradually  to  fink  through  the  fward,  and  mix  with  the  foil;  after 
which  its  effefts  begin  to  be  perceived,  although  much  lefs  fenfibly  than  if  the 
fame  quantity  of  lime  had  been  intimately  mixed  with  the  foil  by  means  of  the 


* See  Darwin's  Phytologia,  p. 
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plough  and  harrow.”  He  obferves,  that  he  is  not  a Granger  to  the  improve- 
ments that  have  been  made  in  Derbyfliire  by  means  of  lime,  without  the  plough; 
but  this  is  no  exception,  he  thinks,  to  what  he  has  faid.  The  effeffs  are  flow, 
though  certain.  Thofe  who  inhabit  countries  that  admit  of  the  plough,  are 
often,  he  fays,  advifed  to  lay  lime  upon  the  grafs,  and  are  made  to  believe  that 
their  pafture  will  be  inftantly  mended  by  it,  nearly  in  the  fame  perceptible 
manner  as  if  it  had  been  dunged.  This  he  has  tried,  and  has  feen  it  tried  by 
others  ; but  always  found  that  the  grafs  for  the  firft  year  w’as  rather  hurt  than 
benefited  by  it ; nor  was  it  fo  much  improved  in  fucceeding  years,  as  if  the  fame 
quantitv  of  lime  had  been  applied,  and  intimately  mixed  wuth  the  foil.  In  this 
mode  of  applying  lime,  it  is  long,  he  thinks,  before  it  yields  a proper  return ; 
and  is  not  to  be  recommended  to  a poor  man,  unlefs  where  neceffity  obliges 
him  to  praSlife  it 

On  thefe  grounds  it  is  likewife  conceived,  that  lime  may  be  employed  much 
more  advantageoufly  when  made  ufe  of,  even  in  fmall  proportions,  than  fucli 
calcareous  fubllances  as  have  been  reduced  into  the  (late  of  powder  without 
calcination.  It  is  well  remarked,  however,  by  the  fame  author,  that  much  mufl 
depend  on  the  mode  in  which  the  lime  is  applied.  “ If,”  fays  he,  “ it  is  fpread 
as  foon  as  it  is  flaked,  while  yet  in  a powdery  flate,  a very  fmall  quantity  may 
be  made  to  cover  the  whole  furface  of  the  ground,  and  to  touch  an  exceedingly 
great  number  of  particles  of  earth  ; but  if  it  is  fuffered  to  lie  for  fome  time 
after  flaking,  and  to  get  fo  much  moiflure  as  to  make  it  run  into  clods,  or  cake 
into  large  lumps,  it  can  never  be  again  divided  into  fuch  fmall  parts;  and 
therefore  a much  greater  quantity  is  neceflary  to  produce  the  fame  effeft,  ^han 
if  it  had  been  applied  in  its  powdery  hate.  But  if  the  foil  is  afterwards  to  be 
continued  long  in  tillage  (as  thefe  clods  are  annually  broken  fmaller  by  the  ac- 
tion of  the  plough  and  harrows),  the  lime  mufl  continue  to  exert  its  influence 
anew  upon  the  foil  for  a great  courfe  of  years  ; it  will  produce  an  effe6l  nearly 
fimilar  to  that  which  would  be  experienced  by  annually  firewing  a fmall  quan- 
tity of  powdered  lime  over  the  whole  furface  of  the  foil ; but  as  the  price  of  the 
lime  mufl,  in  the  firfl  cafe,  be  paid  by  the  farmer  altogether  at  the  beginning, 
which  only  comes  to  be  fucceflively  demanded  in  the  other  cafe,  this  deferves  to 
be  attended  to,  as  it  may  become  a confideration  of  fome  importance  where 
lime  is  dear,  and  money  not  very  plentiful.” 

There  is  another  circumftance  that  requires  to  be  confidered  in  refpe£l  to  the. 


* Auderfon’s  Effiiys,  vol,  I,  p.  523. 
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application  of  lime,  which  is,  the  quantity  that  may  be  neceffary  to  be  em- 
ployed. The  opinions  of  praftical  writers  are  much  at  variance  in  regard  to 
this  point,  fome  contending  that  a fmall  quantity  can  only  be  applied  with  fafety 
and  adt^antage,  while  others  maintain  that  fcarcely  too  great  a proportion  can  be 
made  ufe  of.  It  is  obvious,  however,  from  the  differences  that  take  place  in 
foils,  that  no  particular  proportion  can  be  fuitable  in  every  cafe,  but  that  it 
mufl  be  v'aried  very  confiderably  according  to  the  circumffances  that  have  been 
already  flated,  as  well  as  from  the  fituation  or  condition  of  the  land  on  which  it 
is  laid,  and  the  proportion  of  real  calcareous  matter  that  may  be  contained  in  the 
lime  that  is  to  be  applied.  As  it  has  been  fliewn  that  lime,  when  in  its  moft 
a£live  ftate,  foon  becomes  reduced  fo  as  to  be  perfe611y  mild  by  its  property  of 
abforbing  moifture,  and  the  carbonic  acid  from  the  air,  there  can  be  little  danger 
of  injury  from  its  cauftic  quality,  though  it  may,  on  its  firft  application,  have 
a tendency  to  unite  with  and  deflroy  fuch  green  or  other  vegetable  produ6lions 
- as  may  be  prefen t. 

It  is  remarked,  however,  by  a late  pradHcal  writer,  that  “ moft  kinds  of  Jtone- 
lime  fliould  be  applied  with  a fparing  hand,  and  with  a confiderable  degree  of 
caution,  as  the  caujiic  quality  is  many  times  greater  in  this  than  in  lime  made  from 
chalk.”  He  has  had  many  opportunities,  he  aflerts,  of  feeing  total  barrennefs 
induced  by  a too  liberal  ufe  of  it 'y  very  generally  at  the  feveral  places  where 
the  carts  were  flopped  for  the  men  to  fpread  it ; at  the  bottoms  of  every  heap  j 
and  once  an  entire  clofe 

It  has  been  employed  in  different  proportions,  from  one  to  fix  or  feven 
hundred  bufhels  on  the  acre,  on  various  forts  of  foil,  by  fome  very  accurate 
agricultors,  under  fimilar  circumftances,  with  benefits  in  proportion  to  the 
quantities  applied  in  augmenting  the  fertility  of  the  foil.  And  accidental  expe- 
riments have  demonftrated  that  it  may  be  ufed  in  ftill  larger  proportions  with 
advantageous  effefls  f.  In  fliort,  it  is  concluded  by  this  writer,  that,  “ on 
foils  which  do  not  naturally  abound  with  chalk,  or  other  calcareous  matter, 
there  is  lefs  danger  in  giving  too  much  lime,  than  in  applying  too  little,  except 
in  thofe  cafes  where  an  over-luxuriance  is  dreaded.” 

It  has  been  afferted,  that  lime  never  contributes  to  increafe  the  fertility  of 
foils,  but  that  it  has  detereorated  them  greatly  by  promoting  their  over-ex- 

* Middleton’s  View  of  the  Agriculture  of  Middlefex,  p.  308, 
f See  Andcrfon’s  Eflays,  vol.  I.  p.  529. 
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liauftion  This  feems,  however,  difficult  to  explain,  when  the  nature  of  its 
properties  are  fully  confidered  ; and  it  is  more  probable  that  fuch  an  effefct  may 
have  proceeded  from  injudicious  cropping,  and  improper  cultivation,  than  the 
operation  of  the  manure,  efpecially  as  it  has  been  employed  in  many  well-cul- 
tived  dillritls  very  extenfively,  and  for  a great  length  of  tjme,  without  any  dif- 
advantage  of  fuch  a nature  having  been  experienced  f. 

The  duration  of  the  beneficial  confequences  of  the  ufe  of  lime  in  promoting 
the  growth  of  vegetable  crops  mufl:  be  different,  according  to  the  differences  of 
circumftances  in  the  land  to  which  it  is  applied  ; the  proportion  of  it  that  is 
employed,  the  kind  of  crop  that  is  cultivated,  and  a variety  of  other  caufes  of 
the  fame  nature.  But  it  is  evident  from  the  fafls  that  have  been  ftated  by 
pra£lical  writers,  in  refpedt  to  its  continued  powers  of  predifpofing  lands  on  which 
it  has  been  laid  to  the  growth  of  particular  forts  of  crops  in  preference  to 
others  ; of  rendering  the  operation  of  other  kinds  of  manure,  and  other  methods 
of  culture,  more  effeflual  than  where  it  has  never  been  ufed  •,  that  it  muft  produce 
very  ufeful  permanent  changes  in  the  foils  to  which  it  is  applied  An  additional 
proof  of  this  is  likewife  met  with  in  the  well-known  circumftance  of  the  qua- 
lity of  the  grain  from  fuch  lands  as  have  been  limed  being  much  improved, 
having  a thinner  Ikin,  and  yielding  much  more  flour  than  from  ground  where  it 
has  never  been  made  ufe  of;  which  is  ingenioufly  fuppofed,  by  an  able  author, 
to  proceed  from  its  containing  more  ftarch  and  lefs  mucilage,  on  account  of  the 
tendency  of  the  lime  to  promote  the  converfion  of  the  latter  fubftance  into  the 
former,  by  haftening  the  ripening  of  the  feed  §. 

This  alfo  Ihew’S  the  importance  of  this  fort  of  manure  in  thofe  kinds  of  land 
that  are  late  in  bringing  their  grain  crops  to  perfedtion,  whether  from  their  par- 
ticular nature,  or  the  fituations  in  which  they  are  placed. 

Lime  has  been  fometimes  objedted  to  as  a manure  for  tillage  lands  by  agricul- 
tors,  on  account  of  its  fuppofed  tendency  to  fink  down  in  the  foil  below  the  reach 
of  the  plough,  and  thereby  becoming  of  no  utility.  This  can  probably,  however, 
only  be  the  cafe  where  the  linie  has  not  been  fufficiently  burnt,  or  afterwards,  on 
its  application,  properly  reduced  into  the  powdery  ftate,  and  fpread  out  equally 
over  the  land  ; as  where  thefe  points  have  been  well  attended  to,  from  its  having 
confiderably  lefs  fpecific  gravity  than  moll  foils,  no  fuch  confequence  can  take 
✓ 

* Middleton’s  View  of  the  Agriculture  of  Middlefex,  p.  309, 
f Anderfon’s  Eflays,  vol.  I.  p.  532, 
t Ibid,  p.  534. 

^ Darwin’s  Phytologia,  p.  220. 
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place  ; the  fine  particles  of  the  lime,  from  their  being  fo  very  minutely  inter- 
mixed and  blended  with  the  earthy  materials,  not  having  any  difpofition  to  fmk 
down  through  the  fuperficial  ftratum  of  mould : but  when  applied  in  a coarfer 
and  lefs  reduced  flate,  from  its  dry  quality,  and  that  of  its  not  intimately  com- 
bining with  the  particles  of  the  foil  in  the  way  of  animal  or  vegetable  manures, 
it  may  occafionally  fall  down,  when  collefted  on  the  furface,  during  the  time 
of  reiterated  ploughing,  or  otherwife  ftirring  the  ground,  and  reft  upon  the  more 
ftiff  and  firm  fubfoil  below  the  track  of  the  plough. 

On  thefe  accounts  it  may,  therefore,  be  necelTary,  in  the  application  of  lime, 
to  pay  greater  attention  than  ufual,  not  only  to  the  preparation,  but  likewife  the 
redu6lion  of  it  into  the  moft  perfect  powdery  ftate,  as  well  as  the  fpreading  it  out 
over  the  land  with  the  greateft  equality  when  dry  and  free  from  lumpinefs.  It 
may  alfo  be  of  advantage  where  it  has  been  laid  on  the  furface  of  land,  efpecially 
the  grafs  kind,  to  plough  the  firft  time  after  fuch  application  with  but  a light 
furrow,  as  by  this  means  the  portion  that  may  fall  down  in  the  way  mentioned 
above,  will  not  merely  be  prevented  from  getting  to  fuch  a depth  as  may  render 
it  ufelefs,  but  be  more  intimately  incorporated  with  the  foil  by  fubfequent 
ploughings  *. 

It  is  probable  that  the  differences  in  the  modes  of  applying  this  fubftance  to 
ftiff  adhefive  foils,  may  have  caufed  the  great  diverfity  in  its  effe6ls  which  have 
been  fo  frequently  noticed  by  pratHcal  writers. 

As  we  have  feen  that  there  are  confiderable  differences  in  refpeft  to  the  purity 
or  goodnefs  of  Hme-ftone,  or  other  calcareous  matters,  it  is  obvious  that  there 
inuft  be  much  variety  in  regard  to  the  lime  that  is  produced  from  them.  Where 
it  has  been  prepared  from  the  purer  kinds,  when  brought  into  the  ftate  of  pow- 
der by  being  faturated  with  water,  it  is  perfectly  foft,  fmooth,  and  impalpable  j 
while  in  other  cafes  it  feels  coarfe  and  gritty,  according  to  the  different  degrees 
of  impurity.  In  general,  fo  far  as  the  purpofes  of  agriculture  are  concerned,  that 
lime  which  has  the  greateft  levity,  is  the  fofteft  and  fmootheft  to  the  touch,  and 
lias  the  whiteft  colour,  is  the  moft  advantageous  f. 

* See  Anderfon’s  Efl’ays,  voi.  I.  p.  ^37. 

•f-  The  following  criteria  and  analyfis  have  been  offered  byDo^tor  Anderfon,  in  his  ElTays,vol.i.  p-  514, 
In  order  to  judge  of  the  goodnefs  of  lime  : “ If,”  fays  he,  “the  lime-ftone  lofes  much  of  its  weight  in  cal- 
cination, and  the  lime-fhells  are  ejitremely  light;  if  the  fliells  require  a very  large  proportion  of  water  to 
flake  them  fully ; if  it  is  long  before  they  begin  to  fall ; if  the  lime-ftone  is  not  apt  to  run  (or  be  vllri- 
iied)  in  the  operation  of  burning;  if  it  falls  entirely  when  it  gets  a fufficient  quantity  of  water,  after 
J.I  has  been  properly  calcined;  if  it  fwcHs  very  much  in  flaking;  and  if  the  lime  is  light,  fine  to  the 
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In  tlie%:arriage  of  lime  for  the  ufes  of  the  farmer,  it  may  fometimes  be  necef- 
laiy,  where  the  diftance  is  confiderablc,  to  pay  attention  to  the  nature  or  Ifate 
of  it,  as  without  that  much  expence  may  be  incurred  to  no  purpofe.  When 
the  lime  is  pure,  it  will  be  the  moil  economical  method  to  convey  it  in  the  flate 
of  ihcll,  as  by  that  means  nothing  will  be  carried  but  what  is  ufefulj  whereas, 
if  it  was  carted  in  a flaked  condition,  a large  proportion  of  water,  and  other 
matters,  mufl  be  conveyed  with  it.  But  where  lime  is  impure,  and  adulterated 
with  other  fubflances,  or  imperfeftly  prepared,  it  may  be  a more  faving  method 

touch,  and  of  a pure  white,  the  farmer  may  be  fatisfied  that  it  is  extremely  good,  and  may  ufe  it  in  pre- 
ference to  any  other  lime  that  is  inferior  to  it  in  any  of  thefe  refpefts.  Thefe  rules  are,  he  thinks,  per- 
fectly fufficient  to  decide  as  to  the  comparative  value  of  any  two  kinds  of  lime  that  may  be  oppofed  to  one 
another,  and  may  be  relied  upon  as  fufficiently  accurate  for  the  ordinary  purpofes  of  the  farmer.  But 
that  fuch  as  may  difeover  a new  quarry  of  lime-llone,  and  who  wifh  to  afeertain  with  certainty  its 
real  value,  before  they  put  themfelves  to  any  expenee  about  it,  will  do  well  to  employ  the  following  more 
accurate,  and,  in  that  cafe,  more  eafy  analyfis.  As  all  calcareous  matters  are  capable  of  being  dilTolved 
in  acids,  and  as  no  other  earthy  matter  can  be  dilTolved  in  them,  it  follows,  that  if  a fufficient  quantity 
of  acid  is  poured  upon  any  body  that  contains  calcareous  matter,  this  matter  will  be  quickly  dilTolved, 
while  the  others  are  left  behind ; and  the  proportions  of  each  may  be  accurately  afeertained.  To  try 
the  exact  value  of  any  kind  of  lime- Hone,  or  other  calcareous  matter,  take  a quantity  of  aqua  fortis,  or 
nitrous  acid,  or  fpirit  of  fait,  or  muriatic  acid.  It  may  be  obferved,  that  all  the  mineral  acids  elTervelce 
and  unite  with  calcareous  earths.  But  as  the  fulphuric  or  vitriolic  ^cld  (fpirit  or  oil  of  vitriol)  does  not 
ilifoke  the  calcareous  matter,  but  forms  a new  concrete  that  ftill  retains  its  folid  (late,  it  is  not  fit  for  this 
experiment.  And  as  it  fometimes  happens  that  a little  vitriolic  acid  is  mixed  with  either  the  nitrous  or 
muriatic  acids,  it  "becomes  necelTary  to  be  certain  that  this  is  not  the  cafe  before  they  are  employed  in 
this  experiment.  The  ealiell  way  of  trying  if  thefe  acids  are  free  from  the  vitriolic,  is  to  put  a little 
chdlk  into  them  before  you  employ  them.  If  the  acid  is  pure,  the  chalk  will  dilTolve  very  readily  ; but 
if  not,  fome  part  of  the  chalk  will  fall  to  the  bottom,  in  the  form  of  a pure  white  fediment.  When  this 
is  the  cale,  add  fmall  bits  of  chalk,  by  little  and  little,  till  no  more  of  that  white  fediment  appears  j 
after  which,  the  acid  may  be  kept  for  ufe,  as  fufficiently  pure.  If  the  nitrous  acid  is  fo  flrong  as  to  have 
a (light  brown  or  reddlffi  appearance,  it  ought  to  be  diluted  with  water  till  it  afllimes  a greeniffi  look. 
As  it  is  bought  in  the  (hops,  for  the  ufe  of  dyers,  &c.  it  is  ufually  weak  enough.  If  the  muriatic  acid 
is  fo  ftrong  as  to  have  a bright  yellow  colour,  or  emits  fumes  when  the  bottle  is  opened,  it  ought  to  be 
dJuted  by  adding  water,  till  it  alTumes  almoft  a colourlefs  tranfparency,  with  a very  faint  tinge  of  yellow. 
When  they  are  thus  prepared  (either  of  thefe  acids  may  be  ufed  indiferiminately  for  this  experiment,  as 
they  are  equally  proper),  put  them  into  a glafs  or  earthen  veffel  j add  to  that,  by  little  and  little,  a known 
quantity  of  the  matter  you  mean  to  examine,  which  had  been  previoufly  dried  and  reduced  to  powder. 
Alter  each  addition,  luffer  the  violent  effervefcence  or  ebullition  that  will  enfue,  to  abate  before  more  is 
added.  When  the  whole  of  the  powder  is  put  to  the  acid,  and  the  effervefcence  entirely  fubfided,  lllr  it 
about  fevcral  times  with  a piece  of  tobacco-pipe,  and  allow  it  to  remain  for  fome  time,  that  the  acid  may 
aft  upon  every  particle  of  the  matter,  and  thoroughly  dilTolve  it : and  to  be  certain  that  the  re  has  not  been 
too  little  acid,  put  a few  drops  of  freih  acid  to  the  folution,  which  will  excite  a freffi  effervefcence  if  the 
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to  carry  it  in  the  ftate  of  powder ; otherwife  much  matter  may  be  conveyed 
that  will  never  flake  or  fall  down  into  lime*. 

Lime  may  be  employed  in  many  different  kinds  of  foil  with  advantage,  when 
proper  attention  is  paid  in  its  application}  but  in  its  more  a£tive  ftates  it  has  been 
Ihevvn,  by  experience,  to  be  the  mod:  ufeful  on  thofe  moory,  peaty,  heathy,  and 
other  foils  which  contain  a large  portion  of  coarfe  vegetable  matter. 

From  what  has  been  obferved,  it  feems  probable  that  lime,  befides  exerting 
its  influence,  when  united  with  foils,  in  reducing  the  materials  w'hich  they 
contain  into  the  date  or  condition  fuitable  for  affording  the  nouriflunent  of 
plants,  and  rendering  them  more  proper  for  their  reception,  by  altering  their 

whole  is  not  fully  diffolved.  When  no  change  is  produced  by  this  addition.  It  Is  a certain  proof  that  the 
whole  of  the  calcareous  matter  is  already  dUrolved.  Take  then  a piece  of  filtering-paper,  thoroughly  diy', 
the  weight  of  which  Is  alfo  known  j fold  It  properly,  and  put  It  In  a glafs  funnel ; pour  the  whole  of  the 
folutlon,  with  the  matter  that  may  have  fubfided,  Into  the  funnel,  and  allow  It  to  filtre  through  the 
paper  flowly.  When  the  fluid  part  has  thus  drained  off,  fill  up  the  filtre  again  with  pure  water,  to 
wafh  off  the  whole  of  the  faline  parts  from  the  tefiduum,  or  matter  that  remains  undilTolved.  Add 
water  in  this  manner  till  it  comes  oif  without  any  faline  tafte, — fuffer  it  then  to  drop  off  entirely, — dry 
it  thoroughly, — and  weigh  the  paper  with  Its  contents.  The  difference  between  which,  and  what  the 
powder  and  paper  were  at  the  beginning,  is  the  whole  weight  of  the  calcareous  matter,  fo  that  its  pro- 
portion to  the  whole  mafs  is  perfectly  afcertained.” 

In  this  manner,  he  fays,  he  has  examined  a great  many  different  kinds  of  lime-ftone,  and  has 
found  them  vary  in  all  degrees  of  purity  from  fuch  as  were  entirely  foluble  in  acids,  as  fugar  or  fait  is  in  ^ 
water,  to  others  that  contained  only  one-twelfth  of  their  weight  of  foluble  matter,  and  eleven-twelfths  ^ 
of  fand.  The  ordinary  kinds  of  lime-ftone  contain  from  one-third  to  two-thirds  of  their  weight  of  fand. 
Hard  chalk  is  ufually  a pure  calcareous  earth,  foluble  in  acids ; and  fome  forts  of  lime-ftone  may  be 
met  with  that  are  equally  pure,  but  thefe  are  rare.  Were  all  the  ftones  in  the  fame  quarry  equally 
pure,  the  above  would,  fays  he,  be  a perfeft  and  unexceptionable  method  of  afcertaining  the  purity 
of  any  lime-ftone  j but  it  often  happens,  that  in  a quarry  of  the  very  word  quality,  there  are  fome  pieces 
found  that  confift  of  pure  fpar,  that  are  entirely  free  of  any  mixture  of  fand  j and  in  other  quarries  of  a 
better  fort,  there  are  often  fmall  veins  of  an  impure  fort  of  ftone,  mixed  through  the  rock  j fo  that  if 
either  of  thefe  ftiould  chance  to  be  picked  out  as  a fpecimen  for  trial,  the  refult  would  not  be  juft.  To 
avoid  falling  into  this  miftake,  any  one  who  wifties  to  make  an  accurate  analyfis  of  any  newly-difcovered 
lime-ftone  will  do  well,  he  fays,  to  take  eight  or  ten  ftones  from  different  parts  of  the  quarry,  that 
are  fomewhat  different  in  appearance  from  one  another;  and,  having  taken  a chip  from  each,  pound 
the  whole  together,  to  afford  a proper  fubjeft  for  the  experiment.  The  fame  experiment  might  be 
tried  with  lime  ; but  it  Is  evident  the  proportions  would  be  different  in  the  fame  ftone,  from  what  they 
would  be  if  tried  before  calcination,  as  lime  wants  its  fixed  air,  &c.  which  it  had  when  in  the  ftate  of 
lime-ftone.  But  as  the  lime  is  more  liable  to  be  varied  by  accidental  circumftances,  it  is  beft  to  try  the 
experiment  with  lime-ftone. 

See  Anderfon’s  Effays,  vol.  J,  p.  509, 
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textures,  or  removing  fuch  qualities  as  are  noxious,  is  capable  of  fupplying 
fuch  matters  as  contribute  to  their  growth  and  fupport.  On  this  account  it 
probably  is,  that  it  has  been  found  by  experience  to  be  equally,  if  not  more 
beneficial,  on  poor  than  on  rich  foils  ; and  its  requiring  to  be  mixed  and  incor- 
porated with  but  a fmall  portion  of  earth  or  mould,  to  render  it  highly  pro- 
duftive. 

Lime-ftone,  and  other  hard  calcareous  fubfiances,  without  being  fubje£led 
to  the  procefs  of  calcination  by  heat,  may,  in  many  cafes,  as  where  fuel  cannot 
be  procured  to  burn  it  into  lime,  be  beneficially  employed  for  the  amelioration 
of  land,  as  has  been  fliewn  by  the  experiments  ofMonf.  Du  Hamel,  and  others. 
When  thus  ufed  it  fhould  be  well  pulverifed,  by  fuch  mechanical  means  as  can 
be  cheaply  performed  ; much  of  the  advantage  to  be  derived  from  it  probably 
depending  upon  its  being  reduced  into  a confiderable  (late  of  finenefs,  by  which 
it  may  be  more  minutely  blended  with  the  foils  on  which  it  is  applied,  and  thereby 
aft  upon  and  afford  nutritious  principles  more  extenfively  for  the  fupport  of  crops; 
and  at  the  fame  time  render  the  heavy  and  more  cohefive  foils  lighter,  by  being 
more  uniformly  incorporated  with  their  clayey  and  earthy  materials*.  But  as  cal- 
careous fubftances  can  never  be  reduced,  by  any  fort  of  machinery,  to  the  fine 

powdery  ftate  which  they  are  capable  of  being  carried  by  means  of  calcination, 

% 

* It  is  obferved  by  Dr.  Anderfon,  in  his  Eflays,  vol.  I.  p.  ^03,  that  he  has  feen  the  model  of 
a mill  that  had  been  invented  for  this  purpofe,  which  was  conflru£ted  on  the  fame  principles  with 
an  ordinary  gunpowder-mill.  It  had  feveral  large  mafly  Hampers,  compofed  of  huge  blocks  of  calb- 
iron,  that  were  fucceffively  lifted  up  and  let  fall  by  a wheel  that  catched  their  handles,  and,  after  a 
proper  time,  flipped  them  again  as  it  revolved  round  its  axis.  Thefe  Hampers  fell  with  great  force 
upon  the  lime-Hone  that  had  been  previoufly  broken  into  pieces  of  a moderate  fize,  and  placed  in  a 
ftrong  trough  formed  for  that  purpofe.  Through  tliis  trough  a fmall  Hream  of  water  was  conveyed, 
which  wafhed  away  with  it  the  fmall  pieces  of  lime-flone,  as  they  w'ere  fucceffively  reduced  to  powder 
by  the  Hampers.  This  Hream  of  water  was  received  into  a large  refervoir,  in  which  it  was  allowed 
to  Hagnate,  and  depofit  as  a fediment  the  lime-Hone  powder  it  brought  along  with  it ; the  pure  water 
flowing  gently  over  a part  of  the  brim,  which  was  made  lower  for  that  purpofe.  When  the  refervoir 
was  nearly  full  of  this  fine  powder,  the  work  w'as  flopped ; the  water  was  drawn  off  from  the  refer- 
voir, by  taking  out  fome  plugs  left  for  that  purpofe,  at  different  heights,  till  all  that  was  clear  had 
run  off : the  pow’dertd  Hone  was  afterwards  thrown  out  to  the  bank,  and  allowed  to  dry  fufficiently 
for  ufe.  He  has,  he  fays,  alfo  heard  that  a mill,  upon  thefe  principles,  was  ereflcd  by  the  Honourable 
the  Trufiees  for  managing  the  forfeited  eHates  in  Scotland,  aad  that  a good  deal  of  lime-Hone  was 
pounded  with  it ; but  as  it  was  eredted  in  the  Highlands  of  Scotland,  where  roads  were  bad,  and 
where  there  was  but  little  fpirit  for  improvements  in  agriculture,  as  there  was  no  public  demand  for 
the  manure,  after  the  experiment  was  fufficiently  tried  to  fliew  that  it  might  be  praftifed  with  advan- 
tage in  other  places,  the  mill  was  fuffered  to  lie  unemployed. 
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it  is  probable  that,  when  employed  upon  land,  they  will  be  lefs  beneficial  in 
many  cafes,  than  when  ufed  in  the  ftate  of  lime.  It  is  on  the  above  principles 
too,  mofl:  probably,  that  the  fcrapings  of  roads,  made  with  calcareous  and 
other  fubftances,  are  found  fo  beneficial  in  different  inftances,  a large  portion 
of  them  being  in  the  ftate  of  an  extremely  fine  powder,  from  the  attrition  of 
the  wheels  of  carriages,  and  other  caufes. 

The  experiments  of  Mr.  Tennant,  which  have  been  already  noticed,  fuggeft, 
that  even  where  magnefian  lime-ftone  is  made  ufe  of  in  this  ftate  of  redu£fion, 
without  being  converted  into  lime,  it  may  not  be  fo  friendly  to  vegetation  as. 
that  which  is  perfe£Hy  calcareous,  efpecially  when  employed  in  the  fame  pro- 
portions; a circumftance  which  may,  in  fome  degree,  account  for  the  difference 
which  has  been  obferved  in  the  utility  of  fuch  fubftances  as  manures.  Such 
lime-ftones  as  contain  the  largeft  proportions  of  argillaceous  earth  in  their  com- 
pofitions,  when  employed  in  this  reduced  ftate,  will  be  the  moft  proper  for  the 
thin  light  foils ; as  by  that  means  the  ftaple  of  them  may  be  increafed  to  the 
great  advantage  of  the  crops.  In  the  application  of  this  fort  of  material  to  land, 
the  farmer  fhould  conftantly  be  attentive  to  the  ftate  or  condition  to  which  it 
is  reduced,  as  well  as  the  nature  of  the  foil,  and  put  it  on  in  fuch  proportions  as 
may  be  moft  fuitable  to  them. 

Lime-ftone  gravel,  a fubftance  which  has  been  fuccefsfully  laid  u^on  land  in 
Ireland,  and  which  is  a kind  of  ftony  marie,  might  moft  probably  be  equally 
or  more  beneficial,  in  confiderably  lefs  quantities,  if  the  ftony  lumps  which  it 
contains  were  firft  more  perfe6fly  reduced  ; for  it  has  been  remarked,  that 
where  the  pieces  are  large,  a much  greater  proportion  is  required,  and  the 
cffe£Is  are  flower  than  where  they  are  fmall. 

Chalk  is  another  material  of  the  calcareous  kind,  which  is  capable  of  producing 
goodeffe6tson  land,when  applied  in  a fuitable  manner  in  its  uncalcinedftate.  From 
its  having  a portion  of  argillaceous  or  clayey  matter  united  with  it  in  fome  cafes, 
it  partakes  of  the  nature  of  marie.  Where  it  is  made  ufe  of  to  the  more  ftiff,clayey, 
loamy,  and  heavy  forts  of  foil,  it  fliould,  in  moft  cafes,  be  as  much  pulverized 
and  reduced  as  poffible  before  it  is  laid  on,  in  order  that  it  may  be  fpread  with 
greater  exa£Inefs,  and  be  more  regularly  mixed  and  blended  with  the  ftiff  and 
compaft  materials  of  fuch  lands ; from  which  they  may  be  rendered  more 
capable  of  admitting  the  fibrous  roots  of  vegetable  crops  to  fpread  themfelves 
in  them,  and  thereby  take  in  more  perfeflly  the  nutritious  matters  which  are 
prefented  to  them.  That  this  pra6lice  is  of  much  utility  and  advantage,  is 
evident  from  the  circumftance  of  farmers,  in  moft  of  the  diftrids  where  chalk  is 


237 


Manures  from  the  Agency  and  Decompoftion  of  Toffil  Suhfances. 

employed  as  a manure,  finding  that  it  is  confiderably  more  beneficial  when  made 
ufe  of  in  the  fpring,  after  having  been  dug  up  in  the  autumn,  and  expofed  to 
the  froft  and  moifture  through  the  following  winter,  and  by  that  means  much 
pulverifed  and  broken  down,  as  well  as  by  their  carefully  breaking  and  reducing 
the  larger  pieces.  It  would  probably,  however,  be  a ftill  more  advantageous 
pra6Iice  to  break  it  down,  and  apply  it  as  quickly  as  poffible,  after  digging  it  out 
of  the  pit  j as  by  leaving  it  expofed  to  the  atmofphere  for  fome  length  of  time, 
it  not  only  becomes  hard,  but  likewife  lefs  foluble,  and  therefore  lefs  proper 
for  the  purpofes  of  manure.  Hence  it  probably  is,  that  farmers,  where  the 
chalk  hulbandry  is  praftifed,  find  the  dreffings  more  efficacious  when  the  chalk 
is  dug  fronj  a confiderable  depth,  than  where  it  lies  near  the  furface  of  the 
ground.  In  the  dry  and  light  foils  too  it  may,  probably,  be  more  ferviceable  in 
this  reduced  and  powdery  ftate,  from  the  circumfiance  of  its  poffeffing  more 
moifture,  on  account  of  a more  extended  furface  being  expofed  to  the  air,  and 
the  particles  of  the  foil,  from  which  it  mayabforband  attra6f  it,  and  afterwards 
part  with  or  afford  it  in  a more  regular  and  uniform  manner  to  the  abforbent 
roots  of  the  growing  vegetable  crops.  The  obfervations  of  pra6tical  farmers, 
however,  invariably  ftiew,  that  on  fuch  foils  it  is  much  more  beneficial  when 
made  ufe  of  in  the  form  of  compoft,  either  with  rich  peat  or  vegetable  earth  and 
mould,  or  with  good  dung  ; as  by  this  means  a great  defedt  in  fuch  kinds  of 
land,  the  want  of  well  reduced  vegetable  matter,  is  remedied,  and  a greater 
proportion  of  nutritious  materials  afforded  for  the  fupport  of  crops.  ^ 

When  this  manure  is  employed  upon  the  more  wet  and  poachy  kinds  of  ground, 
there  is  probably  not  the  fame  neceffity  for  its  being  reduced  to  a great  degree 
of  finencfs,  as  it  may  be  apt,  under  fuch  circumftances,  to  diffolve,  and  fink 
down  too  much  by  being  fo  greatly  diluted  v/ith  water,  while  in  the  rounder 
ftate  it  may  be  retained  nearer  the  furface,  and  thereby  be  capable  of  abforbing 
and  taking  away  the  fuperabundant  furface  moifture  more  effeflually.  But 
even  in  fuch  foils,  where  the  principal  intention  is  the  deftru6Iion  of  mofs,  rufhes, 
and  other  coarfe  plants,  the  growth  of  which  depends  upon  a great  degree  of 
fuperficial  wetnefs,  it  may  be  employed  moft  advantageoufly  in  a ftate  of  con- 
fiderable redu61ion,  as  from  its. greater  readinefs  to  fink  down,  it  may  the  more 
quickly  take  away  from  their  roots  the  exceffive  moifture  that  fupports  them. 
It  may,  perhaps,  neutralife  acids  too,  when  they  exift  under  certain  com- 
binations in  thefe  foils,  more  readily  when  applied  in  its  comminuted  or  pulve- 
rifed ftate  than  in  the  lumpy  one  in  which  it  is  commonly  ufed. 

The  proportion  in  which  this  fubftance  is  to  be  applied  to  the  ground  muft 
depend,  in  a great  meafure,  upon  the  ftate  of  the  foil,  the  nature  of  the  crop. 
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'and  the  purpofe  for  which  it  is  employed.  In  many  of  the  fouthern  counties  it  is 
laid  on  the  ftiff  clayey  foils  in  large  quantities,  as  from  twelve  to  fourteen  or 
fifteen  waggon  loads,  of  from  fifteen  to  twenty  hundred  weight  each,  to  the 
acre ; and  on  the  fandy  foils  in  fome  parts  of  Kent,  at  the  rate  of  one  hun- 
dred and  fixty  bufliels  to  the  acre. 

On  the  deep  and  flronger  kinds  of  foil,  the  praflice  is  commonly  either  to  lay 
it  on  the  clover  leys  while  feeding  off,  or  upon  the  fummer  fallows.  And  in 
the  form  of  compofl:  it  is  frequently  ufed  on  the  light  foils,  both  to  the  fallows 
for  wheat,  and  the  grafs  lands. 

As  chalk  cannot,  by  any  means,  be  reduced  to  that  ftate  of  powdery  finenefs 
that  is  the  cafe  with  lime,  and  confequently  cannot  be  fo  equally  fpread  out, 
or  fo  minutely  blended  with  the  foil,  it  is  evident  that  much  larger  proportions 
of  it  muft  be  employed  to  produce  the  fame  effefils  on  the  foil  j perhaps  feldom 
lefs  than  three  or  four  times  the  quantity  will  be  required. 

Where  chalk  muft  be  carried  from  a great  diftance  in  its  wet,  heavy  ftate,  it 
will  generally  be  the  moft  economical  prafilice  to  have  it  firft  converted  into  lime. 

Marie  is  a calcareous  fubftance,  found  under  very  different  forms,  and  in 
different  places,  and  made  ufe  of  as  a manure  with  much  advantage,  both  on 
the  thin  light  foils,  and  fuch  as  are  more  heavy  and  compafit.  It  is  diftinguilhed, 
from  its  particular  appearances,  into Jhell,  cloy,  and  Jtone  marie.  The  firft  is 
evidently  of  animal  origin,  from  its  being  compofed  of  teftaceous  or  ftielly 
matters,  in  greater  or  lefs  degrees  of  attenuation,  from  the  gradual  decompofition 
which  they  have  undergone  during  the  fucceflion  of  ages,  with  a fmall  portion  of 
earthy  fubftances  mixed  and  blended  with  them.  It  is  conftantly  found  in  fuch 
fituatidns  as  have  been  covered  with  water,  from  which,  as  the  fediments  or 
depofitions  of  mud  or  other  earthy  materials,  in  fuch  cafes,  muft  have  been 
different  from  various  caufes,  fuch  marles  muft  be  more  or  lefs  pure,  or  contain 
greater  or  lefs  proportions  of  calcareous  matter,  according  to  fuch  circum- 
ftances ; in  general,  how'ever,  they  contain  a la.’"ger  proportion  than  the  ordi- 
nary forts  of  lime. 

In  the  fecond  kind  there  is  much  clay  ufually  combined  with  the  calcareous 
matter,  from  which  circumftance  it  abforbs  and  retains  moifture  more  ftronglv 
than  moft  of  the  other  kinds.  The  clayey  forts  of  marie  vary  greatly  in  refpedt 
to  their  colours,  being  met  with  both  of  a brown,  blue,  red,  and  yellow  tinge; 
and  the  ftone  marie  has  different  proportions  of  fand  united  with  the  calcareous 
matter  and  the  clay,  upon  which  depends  the  differences  in  regard  to  its 
hardnefs.  Where  this  fort  of  marie  has  a thin  laminated  firuffure  and  flakey 
appearance,  it  is  frequently  denominated  Jlate  marie.  From  the  portion  of 
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clay  that  is  contained  In  thefe  marles,  they  become  capable  of  being  gradually 
foftened  by  the  affion  of  water,  and  ultimately  fall  down  into  the  powdery 
flate.  All  marles  contain  fome  portion  or  other  of  clay,  in  combination  with 
the  calcareous  matter,  as  has  been  long  fince  (hewn*,  while  in  lime  it  is  moftly 
fand  which  is  united  with  that  fublfancef- 

But  notwithftanding  thefe  differences  in  the  appearance  and  conflitution  of 
marles,  they  all  agree  in  being  reduced  into  a pulverulent  or  powdery  ffate,  by 
expofure  for  fome  length  of  time  to  the  influence  of  the  atmofphere,  by  which 
means  they  are  rendered  ultimately  capable  of  being  intimately  blended  with  the 
different  materials  of  the  foils  upon  which  they  are  applied  : but  as  this  general 
property  of  falling  down  into  fmall  particles,  in  confequence  of  the  abforption 
of  moiflure  and  carbonic  acid,  or  fixed  air,  from  the  furrounding  atmofphere, 
is  much  greater  in  fome  kinds  of  marie  than  others,  it  may  caufe  fome  dif- 
ference in  their  utility  as  manures.  Where  fubftances  of  this  kind  are  laid 
upon  land,  for  the  purpofe  of  fupporting  an  immediate  crop  of  either  corn  or 
grafs,  there  can  be  little  doubt  but  that  the  mcfl:  crumbly,  or  thofe  the  moft 
readily  reducible  into  a powdery  ftate,  are  the  moft  proper ; but  w’here  they 
are  laid  on  with  the  intention  only  of  aflifting  future  crops,  or  of  producing 
more  lading  eflFe6ls,  thofe  that  are  more  hard,  "and  lefs  difpofed  to  fall  into 
pieces,  may  be  more  advantageoufly  employed.  The  former  feems  to  be  fhewn 
to  be  the  cafe,  by  the  common  obfervation  of  praftical  huibandmen  in  marling 
diftrifls,  that  marie  does  not  exert  its  full  effe6ls  on  the  foil,  until  it  has 
been  well  mixed  and  incorporated  with  it  by  frequent  aration,  and  by  tlie 
praiftice  of  letting  it  remain  fome  time  on  the  furface  of  the  ground,  before  it 
is  turned  down,  from  which  it  becomes  much  pulverifed  and  reduced  ; and 


♦ Ainflie  in  Phyfical  and  Literary  Eflays,  Edinburgh,  vol.  III. 

It  is  ufefully  remarked  by  Dodtor  Wilkinfon,  on  the  authority  of  the  late  able  Profeflbr  of 
Chemiftry  at  Edinburgh,  in  the  twenty-firft  volume  of  the  Annals  of  Agriculture,  that  as  all  marles  effer- 
vefee,  or  raife  up  frothy  bubbles,  whea  acids  are  applied  to  them,  and  as  water  alone  frequently  pro- 
duces the  fame  effedls  when  poured  on  dry  clay,  it  may  be  neceflary,  in  order  to  guard  againll  millake  in 
making  trials  upon  fubftances  fufpedicd  to  be  marles,  to  let  them  remain  a little  time  in  mixture  with 
water  previous  to  their  being  fubjedled  to  the  tell  of  acids.  The  Left  or  richeft  marles  being  fuch  as 
centam  the  larged  proportion  of  calcareous  earth,  it  frequently  becomes  a matter  of  importance  to 
farmers  to  be  able  to  afeertain  the  quantities,  fome  being  found  fo  poor  in  this  material  as  to  have  otdy  a 
luTntieth  or  thirtieth  of  their  weight,  in  order  to  decide  on  their  advantage  in  preference  to  lime,  chalk, 
or  other  fubdances  to  be  brought  from  a didance.  A Ample  andeafy  method,  founded  on  the  knowledge 
that  this  earth  commonly  contains  about  forty  per  centum  of  its  weight  of  fixed  air  or  carbonic  acid,  is 
propofed  by  the  fame  profetlbr.  It  is  merely  by  faturating  the  marie  with  the  muriatic  or  fome  other 
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the  latter,  by  the  circumftance  of  the  harder  forts  of  marie  remaining  a great 
length  of  time  upon,  or  within  the  ground,  before  they  are  fully  decompofed 
or  broken  down. 

This  kind  of  manure  produces  beneficial  efteSls  on  mod  forts  of  foil  in  its  dif- 
ferent forms  ; tlie  fliell,  Hone,  and  thofc  kinds  of  marie  which  abound  mod  with 
calcareous  earth,  or  which  have  fand  in  their  compofition,  are  the  mod  adapted 
to  the  drong,  diff,  clayey  foils,  as  by  the  infinuation  of  fuch  matters  they  are 
not  only  rendered  more  light  and  friable,  but  a great  part  of  the  injurious 
inoidure  which  they  contain  is  removed.  But  thofe  iii  which  clay  is  confider- 
ably  predominant  are  found  more  advantageous  in  the  light,  dry,  fandy, 
gravelly,  and  loamy  foils,  as  by  fuch  fubdances  the  defers  of  lightnefs  are  re- 
medied, and  the  neceflfary  moidure  in  fome  meafure  preferved.  On  the 
ilronger  forts  of  loamy  foil,  clayey  marie  will  modly  be  improper,  as  it  has 
much  tendency  to  render  fuch  forts  of  land  more  wet  and  adhcfive,  by  which 
they  may  be  greatly  injured.  Thefc  have  been  found  to  be  the  elfefts  refulting 
from  the  application  of  it  even  upon  a temperate  loam,  in  fome  parts  of  Sudex. 
And  befides  it  is  fometimes  apt  to  bring  up  coltsfoot,  a weeS  which  is  difficult 
to  be  eradicated  *. 

In  the  quantity  or  proportion  of  thefe  fubdances  that  is  applied,  there  is  confi- 
derable  difference  in  different  didriflis,  a circumdance  which,  in  fome  degree,  de- 
pends upon  the  nature  of  the  foils;  the  heavy  clayey  or  loamyrequiring,  in  general, 
a much  larger  proportion  than  the  light  fandy  or  gravelly.  The  general  quantity 
employed  may  probably  be  edimated  at  from  about  two  to  four  or  five  cubic 
roods  of  fixty-four  yards  to  the  datute  acre,  according  to  the  date  of  the  marie, 
and  particular  nature  and  condition  of  the  grounds  on  which  it  is  laid.  It  may, 
however,  in  many  cafes,  be  the  mod  advifable  practice  not  to  apply  too  thick 
a covering  at  one  time,  but  to  have  recourfe  to  light  dreffings  more  frequently, 
as  by  fuch  a method  the  fertility  of  the  land  may  be  better  preferved  and  kept 
up,  and  the  crops  be  rendered  more  abundant  f. 

acid,  and  marking  corredly  the  lots  of  weight  which  it  fuftains  by  the  extrication  of  the  fixed  air. 
Thtis,  if  two  hundred  grains  of  marie  be  introduced  into  a vefTel  with  a little  water,  and  muriatic 
acid  poured  upon  them  until  the  bubbles  ceafe  to  rife,  the  lofs  of  weight  being  then  found  to  amount 
to  forty  grains,  the  marie  contains  one  hundred  grains  of  calcareous  earth.  The  proportion  of 
calcareous  earth  contained  in  different  marles  may  alfo  be  determined  by  diflblving  it  by  means  of 
the  muriatic  acid,  diluting  the  liquor  with  water,  paffing  it  through  a filtering  paper,  and  thep 
precipitating  the  calcareous  earth  from  the  clear  liquid  by  a folution  of  fome  fixed  alkaline  fait. 

* See  Middleton’s  Survey  of  the  Agriculture  of  Middlelex,  p,  312. 

f See  Holt’s  Survey  of  the  Agriculture  of  the  County  of  Lancaftcr. 
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This  manure  is  employed  botli  on  lands  in  a courfe  of  tillage,  and  grafs 
lands,  from  different  feed  crops.  On  the  former  it  is  generally  made  ufe  of  as 
a preparation  for  barley,  turnips,  and  other  fimilar  crops,  or  applied  upon 
clover  or  other  new  leys,  previous  to  their  being  ploughed  up  for  wheat ; in 
which  modes  of  making  ufe  of  it,  the  common  practice  is  to  leave  it  fpread  out 
upon  the  furface  for  fome  length  of  time  before  it  is  turned  in,  in  order  that  it 
may  be  well  reduced  into  a powdery  form  ; for  the  more  perfeftly  the  marie  is 
broken  down  and  fpread  out,  the  more  effedlnal  ic  is  found  in  promoting  the 
growth  of  the  crops.  In  its  application  in  the  latter  cafe,  it  is  frequently  laid 
on  in  too  large  quantities,  or  left  too  long  in  its  lumpy  ftate ; from  both  which 
circumftances  difadvantages  are  produced  to  the  growth  of  the  grafs,  when 
either  to  be  cut  for  hay  or  fed  off  by  cattle : as  by  the  former,  where  the  marie  con- 
tains much  of  the  argillaceous  material,  a kind  of  cruft  is  formed  that  prevents 
its  fpringing,  as  happens  w’here  the  ftiff  mud  of  ponds,  and  fuch-like  manures, 
are  too  thickly  laid  on  lands ; and  from  the  latter,  the  grafs  is  not  only  injured 
by  the  fmall  clods,  as  is  experienced  where  imperfeftly  reduced  clayey  earth 
is  applied,  but  the  effedts  of  the  manure  are  prevented  from  being  fully 
exerted,  on  account  of  its  not  being  well  broken,  and  carried  down  to  the 
abforbent  roots  of  the  graftes,  by  the  frequent  rains  that  may  take  place  after 
its  application. 

Some  farther  attention  feems  likewife  requifite  in  the  ufe  of  this  manure,  as 
well  as  to  the  mode  of  cropping  with  it.  When  employed  in  large  proportions, 
whether  upon  the  heavier  or  lighter  forts  of  land,  a confiderable  fpace  of  time 
appears,  from  experience,  to  be  required  to  elapfe,  before  it  can  with  advan- 
tage be  had  recourfe  to  again  ; for  if  this  circumftance  be  not  properly  attended 
to,  or  too  many  white  crops  be  fucceflively  taken,  a very  great  degree  of 
exhauftion  is  foon  produced,  as  has  been  experienced  in  many  of  the  marling 
counties  of  England,  and  in  Forfarfhire  in  Scotland.  Thefe  injurious  confe- 
quences  are,  however,  found  to  be  eafily  prevented,  by  adopting  the  alter- 
nating fyftem  of  corn  and  grafs,  or  other  green  crops.  And  it  is  probable 
that  by  taking  corn  and  grafs  crops  in  fucceflion,  or,  after  having  one  or  two 
grain  crops,  letting  the  land  be  laid  down  for  two  or  three  years  with  artificial 
grafles,  the  application  of  marie  in  fmall  quantities  might  be  more  frequently 
renew’cd,  to  the  great  advantage  of  the  farmer,  and  the  improvement  of  the 
land.  In  fome  of  the  places  where  this  kind  of  manure  is  made  ufe  of,  as  in 
Lancaftiire,  fomethiqg  of  this  practice  is  adopted  with  much  benefit.  And 
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when  mixed  with  dung  and  other  .fubhances,  in  the  form  of  compoft,  it  is  ge- 
nerally found  capable  of  being  repeated,  at  fliort  intervals,  with  the  mod  benefi- 
cial effe61s.  From  thefe  facis  it  would  therefore  feem  probable  that  fuch  injuries 
are  rather  to  be  afcribed  to  the  mode  of  cropping,  than  to  the  nature  of  the 
manure.  Something  may  alfo,  perhaps,  depend  on  the  manner  in  which  it  is 
applied,  as  it  has  been  found  to  be  more  efficacious  when  well  mixed  and 
incorporated  with  the  foil,  than  where  this  has  not  been  the  cafe  ; and  as  it  has 
been  found  highly  advantageous  in  promoting  and  bettering  the  condition  of  the 
grafs  lands  in  fome  difiricis,  w’hile  in  others  it  has  been  obje£ied  to  as  injuring 
them,  it  is  ftill  farther  probable  that  much  depends  on  the  date  and  manner  of  its 
being  put  in  or  upon  lands,  and  that  it  is  only  where  it  is  laid  on  in  a moderate 
fuitable  proportion,  and  after  it  has  been  well  broken  down  and  reduced  into 
a fine  powdery  form,  fo  as  that  it  may  be  very  minutely  and  intimately  blended 
with  the  foil,  that  its  bed  effects  can  be  exerted. 

The  circumdance  of  this  fubdance  having  been  ufed  with  great  fuceefs  in 
fmall  proportions,  as  eight  or  ten  budiels  to  the  datute  acre,  after  being  burned 
in  proper  kilns,  ovens,  or  other  places,  and  well  reduced  into  a fine  powdery 
date,  fo  as  to  be  fown  with  the  hand  over  the  crops,  as  a top  dreffing,  appears 
alfo  to  favour  the  fame  conclufion  *. 

And  the  general  praflice  of  digging  it  up  in  the  dimmer  months,  and  fpreading 
it  over  the  ground  in  a lumpy  date,  in  order  that  it  may  be  a6ted  upon  and 
reduced  by  the  heat  of  the  fun  and  the  frods  during  the  fucceeding  winter,  is 
likewife  in  proof  of  the  fame  thing. 

This  kind  of  manure  is  frequently  procured  by  loofening  and -undermining 
large  maffes,  and  letting  them  fall  down  by  forcing  piles  in  above  them ; but 
great  care  diould  be  taken  in  performing  the  bufinefs,  as  there  is  often  much 
danger  by  the  lumps  giving  way  fuddenly.  In  fixing  upon  places  for  opening 
pits,  attention  fliould  be  had  to  the  injuring  of  as  little  land  as  poffible,  to  having 
them  as  convenient  as  poffible  for  carriage,  to  their  having  the  lead  difficulty 
of  draught,  and  to  the  water  that  may  dagnate  in  them  early  in  the  fpring 
producing  the  lead  poffible  mifchief  afterwards.  Such  pits  diould,  indeed, 
only  be  made  as  can  be  eafily  laid  dry-}-. 

The  expence  attending  the  ufe  of  this  fubdance  as  a manure,  mud  vary 
confiderably,  according  to  the  proportions  in  which  it  is  applied,  the  facility 
■with  which  it  is  dug  from  the  pit,  and  the  didance  which  it  is  carried,  in 

* See  Hclt’s  Report,  of  the  Agriculture  of  Lanc^tfliire.  f Ibid,. 


Jifamo'cs  from  the  Agency  and  Decompofition  of  Fofil  Suhflances,  24-3 

way  it  may  vary  from  two  to  fix  or  feven,  and  in  fome  cafes  twelve  or 
fifteen  pounds  the  ftatute  acre*. 

* The  differences  in  the  expeace  from  the  circumflances  of  conveying  it  from  different  difianccs, 
is  thus  (hewn  by  Mr.  Holt,  in  his  Survey  of  the  County  of  Lancaffer. 

Suppofe  the  Lot  i be  thirty  rods  fquare,  and  the  pit  right  in  the  centre,  fo 
that  its  greateft  diftance  from  the  pit  be  fifteen  rods  every  way.  The  cartage 
will  be  1 8s.  per  rod;  and,  to  fave  fradiions,  call  the  field  fix  acres;  then  the 
account  will  Hand  as  under  : 

Cartage,  per  rod  - 1 8s. 

No.  of  acres  - - 6 

loS 

No.  of  rods  laid  per  every  acre  6 

648 

/■.32.  8s.  Total  amount  of  expence  of  Lot  r. 
Now,  if  Lot  2 be  marled  out  of  the  pit  in  Lot  1,  the  additional  expence  will 
be  I2S.  per  rod,  or  54I.  being  forty-five  rods  from  the  pit. 

And,  if  Lot  3 be  to  be  marled  ftill  from  the  fame  pit,  the  additional  expence 
will  be  26s.  per  rod,  or  44s.  the  whole ; the  diflance  from  the  pit  being 
feventy-five  rods,  and  the  expence  ygl.  4s. 

Again,  Lot  4 being  as  large  as  the  other  three,  and  the  pit  in  the  centre,  the 
extreme  diftance  will  be  forty-five  rods  each  w'ay,  and  the  cartage  will  be  21s. 
per  rod,  of  fixty-four  cubical  feet,  and  which  will  amount  to  113I.  Ss.  ■ 

The  comparative  eftimate  ftands  thus : Lot  i,  32I.  8s. — Lot  2,  54I. — Lot  3, 
79I.  4s.  Total  amount  of  which  is  165I.  12s. — Three  times  32I.  8s.  is  97I.  4s. — 
Balance  fared  by  having  a pit  in  each  field  would,  he  fays,  be  therefore  631.  8s. — 
The  expence  of  Lot  4 is  113I.  8s. ; and  from  which  fubtradl  97I.  4s.  and  the 
balance  is  i61.  4s.  The  above  will,  bethinks,  evidently  prove  the  advantage  of 
proximity  to  the  marie  ; but  a pit  in  the  middle  of  a field  is  not  only  an  eye-fore, 
but  a nuLfance ; therefore,  if  poflible,  fliould  be  avoided.  Nor  is  the  advantage 
fo  great  in  the  middle  as  may  be  thought ; fince,  in  coming  out  of  the  pit,  there 
being  only  one  pace,  fome  part  of  the  ground  muft  of  neceflity  be  gone  twice 
over;  whereas,  if  on  one  fide  of  the  field,  and  central,  all  the  land  lies  imme- 
diately before  the  pace  of  the  pit. 

He  ftates  the  expence  of  marling  upon  Bootle  Marfli,  about  the  year  1780, 
to  be  as  follows  ; s.  d. 

Getting  and  filling, "per  rod  of  64  cubic  yards  - - o 10  o 

Spreading  - - - - - - 02a 

Carting;  the  average  diftance  from  the  middle  of  the  pit  to  the 

middle  of  the  land,  60  rods  - - - 190 

212 

In  this  calculation,  he  obferves,  there  are  fix  carts,  five  in  motion,  each  goes  the  diftance  of 
i twelve  rod*,  whilft  one  ftands  in  the  pit  to  be  filled.  The  fize  of  each  cart'is  20, 73^;  inches  (cubical^, 

1 

I 


Lot  I. 


Pit. 


A.  R. 
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p. 
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In  fituations  where  both  this  manure  and  lime  can  be  procured,  the  choicer 
fhould  be  regulated  by  the  facility  and  cheapnefs  of  obtaining  one  in  preference 
to  the  other,  the  ftates  of  purity  in  which  they  prefent  themfelves,  and  the 
nature  of  the  foils  to  which  they  are  to  be  applied.  Marie,  where  it  contains 
much  clay,  may  be  preferable  for  a light  fort  of  foil;  while  lime,  as  containing 
a larger  portion  of  calcareous  matter,  may  be  more  advantageous  in  fome 
clayey  ftifF  foils.  The  quantity  or  proportion  of  calcareous  matter  contained 
in  different  marks,  may  be  afcertained  by  the  methods  that  have  been  already 
given  for  lime-ftone. 

The  flielly  fand  brought  up  and  depofited  in  beds,  in  the  crevices,  and 
level  parts  of  the  fea  coafts,  is  another  fubftance  capable  of  being  employed 
with  great  benefit  as  a manure,  not  only  on  account  of  its  containing  calcareous 
matter  in  a fine  attenuated  ftate,  from  the  rubbing  down  of  fhells  and  other 
fubftances  of  the  fame  kind,  but  from  the  mixture  of  different  animal  and 
vegetable  recrements  with  it,  and  a fmall  portion  of  muriat  of  foda  or  fea- 
falt  being  retained.  The  laft,  from  its  known  property  of  promoting  the 

ufually  drawn  by  three  horfes  ; the  weight  of  the  load  about  15  cwt.  and  two  cubical  yards  of. marie 
make  about  three  loads.  The  number  of  workmen  are  fix  fillers  and  getters ; ufually  two  right-handed 
men  at  one  wheel,  and  two  left-handed  at  the  other,  with  one  filler  behind  ; one  getter  is  generally 
fufficient.  £.  s.  d. 

Getting,  filling,  and  fpreading,  to  the  acre  of  64  yards  to  the  rod,  on  Bootle  Marlb,  was  5*9  * 
Cartage  • - - - - - - - - - 980 

Digging  for  the  marie,  clearing  the  head,  expences  at  finifliing,  &c.  per  acre  - - a 7 o 

IS  14  I 


There  were,  he  fays,  about  6|  rods  laid  upon  the  acre  on  this  occafion.  The  men  got  as.  6d.  and 
the  carts  7s.  6d.  per  day.  Getting  and  filling  marie,  it  is  remarked,  is  very  laborious  work,  and. 
requires  the  utmoft  exertion  to  obtain  thefe  wages ; and  that  this  work,  after  all,  can  only  be  effe6ted  by 
young  men  in  their  prime,  cheered  by  the  company  of  fellow-labourers,  and  frequent  refrefhments. . 
Five  working  days,  he  fays,  are  reckoned  equal  to  fix  at  other  work,  for  they  ufually  begin  at  half 
paft  four  in  the  morning,  and  reft  one  hour  at  breakfaft,  from  eight  to  «ine ; reft  again  from  twelve 
till  two,  and  then  work  till  fix ; and  generally  get  out  nine  rods  per  week. 

The  prefent  price  (1795)  is — £.  s.  d. 

For  geiting  and  filling,  per  rod  - - - - - 0120 

Spreading  - - - • - - - 026 

Carting  - - - - - - - -1130 

276 

In  the  Middlefex  Report  it  is  ftated  to  be  this— “ Four  men  digging  and  filling  eighty  cart-loads,  at 
4s.  a fcore,  fpreading  included,  is  i6s.  One  man  and  four  horfes,  two  days,  at  12s.— il.  4s. 
Total  expence  per  acre,  2I.” 
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putrefaftion  and  decay  of  animal  and  vegetable  matters  when  in  fuch  quantities, 
as  well  as  that  of  deftroying  different  kinds  of  living  infers,  may  contribute 
greatly  to  the  good  effe£fs  produced  by  it.  This,  indeed,  appears  ftill  more  pro- 
bable, from  that  which  is  taken  from  underneath  the  water,  or  from  fuch  banks 
and  places  as  are  daily  covered  by  the  tides,  being  the  moft  efficacious. 

The  proportion  of  calcareous  matter  contained  in  fuch  fubftences  muft  vary 
very  much  according  to  the  particular  circumftauces  of  the  cafes,  which  can 
only  be  fully  afeertained  by  fuch  proceffes  as  thofe  which  have  been  propofed 
for  lime.  Where  the  quantity  of  calcareous  matter  is  large,  and  in  a very 
reduced  or  attenuated  date,  it  is  by  much  the  moft  valuable ; as  when  there  is 
much  fand  amongtl  it  a much  larger  quantity  will  be  requiied,  and  the  expence 
of  application  be  of  courfe  much  increafed. 

This  fubffance  feems  more  proper  for  the  clayey  or  loamy  foils  than  thofe  of 
the  lighter  kinds,  efpecially  where  the  proportion  of  calcareous  ingredient  is 
large.  When  equally  fpread,  and  well  incorporated  with  fuch  lands,  it  is  ge- 
nerally found  to  produce  goods  etfedls  for  a great  length  of  time. 

It  has  been  obferved  that  a confiderably  lefs  quantity  of  calcareous  matter, 
when  in  this  fine  (late,  will  have  a more  fenfible  effect,  than  when  it  is  in 
that  of  any  kind  of  earthy  marie,  as  it  admits  of  being  fpread  over  the  ground 
with  greater  equality,  and  of  being  more  minutely  and  intimately  blended 
with  the  foil  *. 

The  quantity  employed  muft:  obvioufly  be  different  according  to  the  circum- 
ftances  and  nature  of  the  foil,  as  well  as  the  fand  j but  twenty  tons  to  the  acre 
isy  for  the  moft  part,  confidered  as  a proper  dreffing.  It  is  frequently  applied  on 
the  fummer  fallows  for  wheat,  and  fometimes  as  a preparation  for  barley ; it 
may  likewife  be  laid  on  the  clover,  or  other  leys,  before  they  are  turned  down 
for  grain  crops,  but  in  thefe  cafes  fo  large  a quantity  is  not  neceffary.  When 
* put  upon  grafs  land,  in  not  too  large  a proportion,  it  commonly  produces  great 
and  fudden  effcfls,  the  crops  quickly  becoming  very  luxuriant.  It  is  alfo  ob- 
ferved, that  fuch  lands  as  have  been  treated  in  this  way,  when  again  brought 
into  tillage,  moftly  produce  abundant  grain  crops.. 

The  effe61s  of  this  fort  of  manure  on  the  weft  coafts  of  the  northern  parts  of 
the  ifland,  have  been  very  extraordinary,  efpecially  upon  the  heathy  or  moffy 
foils;  and  it  is  fuppofed  that  fuch  kinds  of  fand  are  more  common  on  the  eaft' 
coafts  than  has  been  generally  fuppofed  f. 


* See  Anderfoa’s  Eflays,-  vol.  I.  p.  56a. 


f Ibid,  p.  563. 
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A flielly  kind  of  fand,  which  in  digging  up  appears  with  blue  veins,  has  lately 
been  ufed  in  fome  parts  of  Laucafliire  as  a fubllitute  for  marie  with  confiderable 
fuccefs 

It  feems  not  improbable  but  that  oyfter  as  well  as  other  kinds  of  fliells,  if 
they  were  fufficicntly  reduced  by  fuitable  machinery,  might  be  of  great  ufe  as 
a calcareous  manure  for  the  heavier  forts  of  land.  When  met  with  in  large 
mafles,  or  extenfive  beds,  it  might  probably,  in  fome  cafes,  be  economical  to 
calcine  them,  and  apply  them  as  lime,  either  in  the  limple  date  or  that  of  com- 
bination with  earthy  materials. 

Common  fand  can  fcarcely  be  confidered  as  a manure,  but  it  is  frequently 
found  ferviceable  ih  the  ftiff,  clayey,  and  loamy  foils,  in  leffening  their  tenacity, 
and  rendering  them  more  friable  and  mellow.  It  has  been  laid  upon  rough 
paflure  and  meadow  land,  in  large  quantities,  with  excellent  effefls,  rendering 
the  furface  more  equal,  and  bringing  up  a clofe  thick  crop  of  grafs  with  much 
white  clover.  The  quantity  muft  be  proportioned  to  the  ftiffhefs  of  the  foils ; 
it  is,  however,  probably  better  not  to  apply  too  much  at  one  drefling. 

MANURES  FROM  THE  AGENCY  and  DECOMPOSITION  of 

SALINE  SUBSTANCES. 

Substances  that  contain  much  faline  matter  in  combination  with  their  earthy 
and  Other  ingredients,  are  found,  in  many  inftances,  when  properly  employed 
as  manures,  to  contribute  greatly  to  the  fupport  of  v^egetation.  The  materials 
principally  made  ufe  of  in  this  way  are  the  refufe  of  different  manufactures,  fuch 
as  bleaching  and  foap-boiling,  where  they  can  be  procured  in  fufficient  quanti- 
ties, as  in  the  vicinity  of  large  towns,  and  where  fuch  manufactories  are  carried 
on  in  an  extenfive  manner  ; the  allies  remaining  after  the  combultion  or  burning 
of  various  green  vegetable  matters,  wood,  pit-coal,  peat,  &c.  and  fome  other  ^ 
fubltances,  fuch  as  foot  and  fea-falt. 

It  is  molt  probably  to  the  different  alkaline  principles  contained  in  thefe  fub- 
flances,  from  the  great  facility  and  power  which  they  poffcfs  of  aCting  upon 
and  diffolving  the  parts  of  animal  and  vegetable  matters,  efpecially  fuch  of  the 
latter  kind  as  have  been  rendered  infoluble  by  the  abforption  of  the  oxygen, 
or  pure  air  of  the  atmofphere,  from  long  or  frequent  expofure  to  it,  and  even 
foffil  coal  under  fimilar  ciicumllances,  and  by  this  means  forming  new  faline 


* Hall’i  Survey,  p.  126. 
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compounds  which- arc  foluble,  that  their  beneficial  efFefts  as  manures  are  chiefly 
to  be  afcribed*.  The  fame  author  alfo  remarks,  that  as  fuch  inert  or  infolu- 
ble  vegetable  or  peaty  matters,  when  decompofed  or  reduced  into  a ftate  of 
folubility  by  alkaline  fubftances,  alTume  a brownhh-red  colour,  and  become  in-' 
lipid  ; the  alkalies,  in  fuch  cafes,  mufl:  enter  into  combination,  and  be  neutralifed 
by  the  acid  or  acids  contained  in  them,  which  will  be  found  to  be  the  phof- 
phoric  and  the  oxalic,  or  acid  of  forrel ; from  which  will  be  formed,  according 
to  the  nature  of  the  alkali  contained  in  the  fubflance  made  ufe  of,  phofphats 
and  oxalts  of  pot-alh,  foda,  or  ammoniac,  which  are  matters  capable  of  pro- 
moting the  growth  of  plants. 

But  thefe  fubftances,  befides  their  forming  in  the  foils,  or  the  earthy  materials 
with  which  they  are  mixed,  fuch  compounds  as  are  beneficial  in  promoting  the 
growth  of  vegetables,  may  be  ufeful  in  many  cafes  when  properly  applied,  and 
ufed  in  fufficient  quantity,  in  correfling  acidity,  in  altering  the  ftate  or  condition 
of  the  lands,  as  by  the  taking  away  of  moifture  from  the  furface  where  it  prevails 
in  an  over-proportion  in  meadows  and  paftures,  and  thereby  fupports  crops  of 
coarfe  vegetables,  and  by  rendering  the  texture  of  fuch  grounds  as  are  under 
the  plough  more  open  and  friable,  confequently  more  fuitable  for  the  recep- 
tion of  the  roots  of  corn  corps. 

The  refufe  of  bleachers  contains  vegetable  and  mineral  alkali,  in  fuch  pro- 
portions as  render  it  incapable  of  being  employed  without  being  previoufty  - 
mixed  with  other  materials  ; for  which  purpofe,  frefli  mould  or  peat  earth  fliould 
be  procured  ; and  after  having  been  well  mixed  and  blended  with  it,  in  the 
quantity  of  about  eight  or  ten  parts  of  the  earth  to  one  of  the  refufe,  a propor- 
tion of  rotten  dung  fuitable  to  the  purpofe  for  which  the  manure  is  intended, 
may  be  added,  by  which  means  a good  manure  will  be  formed. 

The  wafte  of  foapers  is  another  fubftance  that  may  be  made  ufe  of  in  the 
* fame  way  ; but  in  this  there  is  a confiderable  portion  of  lime,  mixed  with  the 
alkaline  matter.  The  lees,  or  liquors,  which  are  drawn  oft'  after  the  making  of 
foap,  as  containing  much  alkaline  faline  matters,  may  likewife,  where  they  can 
he  procured  in  fufficient  quantities,  and  at  a reafonable  rate,  be  made  ufe  of  in 
the  fame  manner. 

All  thefe  fubftances,  when  combined  with  rich  vegetable  mould,  or  peaty 
matters,  and  made  ufe  of  as  manure,  are  found  to  be  the  moft  advantageous 
and  ufeful  upon  the  ftiff  clayey  and  loamy  foils  ; as  in  fuch  forts  of  land  they  pro- 
bably not  only  contribute  to  the  increafe  of  the  crops  by  furnilhing  fuch  folubie 

* Dundonald  on  the  Connexion  of  Agriculture  with  Chemiftry, 
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matters  as  can  be  readily  taken  up  by  their  abforbent  roots,  but,  by  leffening 
their  ftiffnefs  and  tenacity,  render  them  more  proper  for  their  reception. 

The  quantity  of  thefe  manures  which  is  neceffary,  muft,  as  in  mofl;  other  cafes, 
be  various,  according  to  the  particular  circumftances  of  the  land  upon  which 
they  are  applied,  and  the  views  of  the  farmer. 

They  are  laid  upon  lands  in  the  ftate  of  tillage,  as  well  as  thofe  under  grafs  j in 
the  firft  cafe  they  are  moftly  either  put  on  in  the  flate  of  compoft,  at  the  rate  of 
about  ten  loads  to  the  acre,  juft  before  the  feed  furrow  is  given,  or  fown  upon 
the  furface,  and  harrowed  in  with  the  grain  ; but  in  w'hichever  way  they  may  be 
applied,  it  will  be  requifite  to  have  them  fpread  as  equally  as  poffible,  in  order 
that  they  may  produce  their  effe£ls  in  the  moft  extenftve  and  perfeft  manner  j 
and  in  the  latter,  though  they  may  in  fome  inftances  be  ufed  alone,  it  is  pro- 
bably a much  better  practice  to  have  them  mixed  with  fuch  earthy  fubftances 
as  have  been  defcribed,  before  they  are  applied  to  the  fwards,  as  by  I’uch  % 
practice  their  effe6ts  as  a manure  may  be  rendered  more  complete  and  lafting. 
To  grafs  lands  they  are  frequently  ufed  to  the  amount  of  from  one  hundred  to 
one  hundred  and  fifty  bufliels.  And  moft  grafs  lands  are  improved  by  the  ap- 
plication of  fuch  manures,  but  efpecially  fuch  as  are  wet  and  difpofed  to  the 
production  of  coarfe  four  vegetables,  fuch  as  rulhes,  wild  forrel,  &c. 

The  aflies,  or  earthy  faline  matters,  which  remain  after  the  combuftion  of 
different  frefh  vegetable  produCts,  are  all  of  them  beneficial  when  judicioufiy 
employed  as  manures,;  but  as  this  means  of  producing  manure  is  much  too 
wafteful  and  uneconomical  a praCtice  to  be  adopted,  except  in  particular  in- 
ftances, as  where  wood  and  other  vegetable  productions  are  very  abundant,  and 
ufed  commonly^as  fuel,  or  where  they  cannot  be  readily  cleared  away  by  other 
more  advantageous  methods,  as  ten  or  fifteen  parts,  and  in  foine  cafes  confider- 
ably  more,  of  fuch  materials  are  diftipated  and  loft  during  the  procefs,  they  can 
but  feldom  be  made  ufe  of  in  the  way  of  dreflings  for  land.  Where  they  can  be  ‘ 
•procured  in  fufficient  quantities  for  thefe  purpofes,  they  may,  probably,  be  em- 
ployed to  the  greateft  advantage  by  being  mixed  with 'a  good  portion  of  rich 
vegetable  mould,  or  peat  earth,  and  a quantity  of  well-fermented  dung ; as, 
in  fuch  a compound  ftate,  they  are  capable  of  being  applied  more  extenfively, 
and  at  the  fame  time  in  the  moft  favourable  condition  for  the  fupport  of  vege- 
tation. When  made  ufe  of  on  the  heavy  foils,  the  quantity  of  athes  in  the 
compoft  fliould  be  much  greater  than  on  thofe  of  the  lighter  kinds ; they  are, 
in  general,  the  moft  effectual  when  applied  as  a top  drefling  to  grafs  lands, 
efpecially  fuch  as  are  commonly  termed  four,  or  have  much  tendency  to  the 
production  of  mofs. 
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Peat-earth  is  a fubftance  met  with  in  many  diftri£ls,  and  which  after  being 
cut  and  exficcated  by  the  heat  of  the  fummer,  is  made  ufe  of  as  fuel  in  fuch 
places.  By  the  confumption  of  peat  in  this  way,  a very  confiderable  lofs, 
fo  far  as  manure  is  concerned,  is  however  fuftained;  as,  in  many  cafes,  nineteen 
parts  out  of  twenty  of  the  material  is  diffipated  and  carried  away  in  the  procefs 
of  combuflion,  which,  as  it  has  been  fliewn,  that  the  inert  vegetable  or  peaty 
matter,  produced  by  the  a£Hon  of  oxygen,  or  the  pure  air  of  the  atmofphere,  for 
a great  length  of  time,  is  capable  of  being  rendered  foluble,  by  mixing  lime  in 
certain  conditions  with  it,  and  ftill  more  effeflually  by  alkaline  faline  fubftances, 
might  have  been  preferved  and  rendered  ufeful  as  manure  *.  In  fome  places 
however,  as  in  Berklhire,  it  is  the  common  praffice  to  dig  up  peat-earth,  merely 
for  the  purpofe  of  burning  it  into  afl)es,  in  order  that  it  may  be  ufed  as  a manure. 

As  frefli  or  green  vegetable  produ6tions  are  only  capable  of  yielding  alkaline 
faline  fubftances  when  burned,  none  being  afforded  by  the  combuftion  of  dead 
or  decayed  vegetable  matters,  it  feems  probable  that  the  allies  of  peat-earth 
feldom  contain  much  faline  matters.  It  is  however  obferved  by  fome  writers, 
that  all  peat-earths  afford  alkaline  faline  matters  in  a greater  or  lefs  proportion 
when  burned,  and  that  in  fome  it  is  from  a twenty-fecond  to  a thirty-fecond 
part  of  their  weight  f.  The  afhes  produced  from  the  burning  of  peat  about 
Reading  in  Berkfliire,  which  long  experience  has  fliewn  to  polfefs  great  ferti- 
lizing powers,  are  aflerted  to  contain  no  alkaline  falts,  nor,  from  the  hafty  analyfis 
of  them  which  was  made  by  the  writer,  any  faline  matter,  except  a fmall  propor- 
tion of  fulphat  of  magnefia  or  Epfom  fait  J.  But  it  is  added,  that  if  the  analyfis 
had  been  more  carefully  made,  and  when  the  aflies  were  newly  burnt,  they  would 
moft  probably  have  been  found  to  contain  a hepar  of  lime,  which  is  a faline 
fubftance  foluble  in  water,  while  gypfum,  the  fubftance  to  which  it  returns  on 
being  expofed  to  the  air,  is  infoluble.  The  fertilizing  effe£ls  of  thefe  aflies  may, 
therefore,  probably  materially  depend  upon -this  hepar  of  lime.  This  is  rendered 
ftill  more  probable  from  the  obfervation,  that  “ the  hills  on  each  fide  of  the  mea- 
dows which  produce  the  Newbury  peat-ajhes,  confift  of  chalk,  eafily  difiblvable 
by  heavy  rain,  which  wafties  it  off  the  ridges  down  the  furrows,  ditches,  and 
ftreamlets,  to  the  low  grounds,  where  mixing  with  the  floods,  it  is  floated  over 

* Dundonald  on  the  Conne6Vion  of  Agriculture  with  Chemlftry,  p.  108. 

t Millar’s  Dictionary,  art.  Manure. 

I Dundonald  on  the  Connexion  of  Agriculture  with  Chemiftry,  p.  106. 
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the  meadows,  and  depofited  in  the  peat.  Confequently  that  the  peat  of  this  diftridt 
differs  from  that  of  mofl:  others,  by  the  quantity  of  chalk  which  it  contains  ; and, 
when  dug,  dried  and  burnt,  the  fire  reduces  the  chalk  to  lime,  and  the  reft  to 
allies.  Hence  Newbury  allies  are  a mixture  of  lime  and  vegetable  alhes ; and  that 
it  is  very  probable  that  any  common  peat-afl>es,  or  the  allies  of  rough  grafs  land, 
of  turf,  heath,  furze,  ling,  wood,  &c.  produced  by  the  operation  of  paring  and 
burning,  being  mixed  with  chalk  lime  in  due  proportion,  would  be  as  equally 
fertilizing  as  thefe  noted  allies 

There  is  another  circumftance  that  may  caufe  a difference  in  the  faline  and 
other  fubftances  contained  in  the  allies  of  different  peaty  earths,  which  is  the 
prefence  of  mineral  fprings.  When,  by  this  means,  an  over-large  portion 
of  fulphat  of  iron,  or  green  vitriol,  happens  to  be  prefent  in  the  peat,  the  allies 
produced  from  its  combuftion  mull,  in  confequence,  become  injurious,  or  at  leaft 
much  lefs  beneficial  to  the  growth  of  vegetables,  than  in  cafes  where  it  does  not 
exift. 

The  prejudicial  elfedls  of  this  fubftance  may,  according  to  the  obfervations 
of  Lord  Dundonald,  be  corredled  by  the  ufe  of  either  lime,  magnefia,  alkaline 
falts,  or  dung  ; but  that  preference  is  to  be  given  to  magnefia  and  alkaline 
faline  fubftances,  as  they  not  only  decompofe  the  vitriolic  fait,  but  form  Epfom 
and  Glauber  falts,  or  vitriolated  tartar,  fubftances  which  have  been  found  to 
■promote  the  growth  of  vegetables. 

When  dung  is  made  ufe  of,  the  vitriolated  iron  is  brought  into  its  metallic 
condition,  and  the  fulphuric  acid,  thus  fet  at  liberty,  combines  with  the  ammo- 
nia or  volatile  alkali  produced  from  the  dung,  and  forms  fulphat  of  ammonia  j or 
it  may,  by  uniting  with  the  calcareous  matter,  and  by  the  additional  afliftance 
of  the  inflammable  or  putrefcent  matter  of  the  dung,  be  converted  into  a hepar 
that  may  be  ferviceable  in  vegetation. 

Peat-allies  may  be  ufed  as  a manure,  either  by  being  harrowed  in  with  the 
grain,  or  fown  as  a top  drelling  after  the  crops  have  come  up;  in  the  former 
cafe  they  Ihould  be  employed  in  a fomewhat  larger  proportion  than  the  latter. 
In  the  latter  method  of  ufing  them  the  beft  praftice  is  to  fow  them  over  the 
crops  before  they  are  grown  too  high  ; and  if  the  weather  be  rather  inclined  to 
wetnefs,  it  will  be  the  more  favourable  : the  quantities  commonly  employed  in 
thefe  cafes  are  from  fifteen  to  twenty  bulliels  the  acre,  according  to  the  ftate  or 


• Middleton’s  View  of  the  Agriculture  of  Middlefex,  p.  ag8. 
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condition  of  the  land.  When  laid  on  grafs  lands,  whether  thofe  of  the  artificial 
or  natural  pafiure  kinds,  thefe  aflies  frequently  effed  great  improvements,  ren- 
dering the  grafles  both  thicker  and  finer. 

Peat,  in  the  reduced  fiate  of  dud,  is  fometimes  alfo  made  ufe  of  with  confider- 
able  benefit ; but  it  would  feem  that  this  fort  of  earth  may  generally  be  employed 
to  mod  advantage  by  being  well  mixed  and  incorporated  with  fuch  fubftances 
as  contain  alkaline  falts,  or  with  alkaline  hepars,  or  by  a mixture  of  fulphat  of 
foda,  or  Glauber  falts,  with  lime  in  its  a61ive  date*.  The  powdery  or  dudy 
matter  of  pit-coal  might,  likewife,  probably  be  ufed  with  the  fame  advantage 
if  prepared  in  a fimilar  manner,  as  it  is  capable  of  being  rendered  foluble  by 
fiich  means. 

It  is  adertedby  the  fame  ingenious  author,  as  the  refult  of  experimental  trials, 
that  the  effects  ol  peat-earth,  mixed  and  incorporated  with  alkaline  faline  fub- 
dances,  are  equal,  if  not  fuperior,  to  thofe  from  dung,  the  weight  of  each  be- 
ing the  famef.  If  this  fa6t  be  well  founded,  the  advantage  of  employing  peat- 
earth  in  this  way,  indead  of  converting  it  into  adies,  is  dill  greater  than  has  been 
fuppofed  above. 

The  adies  of  pit-coal,  where  they  can  be  procured  in  fufficient  quantities,  as  in 
large  towns  where  it  is  principally  employed  as  fuel,  are,  when  applied  as  manures, 
found  to  be  ufeful  in  many  refpefts ; but  as  thefe  can  contain  faline  matter  only 
in  proportion  to  the  quantity  of  fredi  vegetable  produtfs  that  may  have  been 
confumed  along  with  them,  little  of  the  edefl:  which  is  produced  by  them  can  de- 
pend upon  it ; much  more,  probably,  arifes  from  the  portion  of  calcareous  earth 
which  they  contain.  Something  too,  in  many  cafes,  probably  depends  on  the 
animal  fubdances  that  may  have  been  occafionally  burnt,  or  afterwards  mixed 
with  them,  before  they  are  made  ufe  of  as  a manure.  They  may  alfo  be  fervice- 
able  on  the  differ  forts  of  foil,  by  rendering  them  more  open  and  difpofed  to  ad- 
mit the  roots  of  growing  vegetables.  That  they  may  be  beneficial  in  thefe  ways 
feems  to  be  (hewn  by  their  utility  in  the  diff  clayey  grounds  from  which  brick- 
earth  has  been  dug,  and  on  what  are  generally  termed  four  lands.  On  the 
more  tenacious  loamy  foils  they  may  operate  by  giving  friability,  and  at  the 
fame  time  the  calcareous  principle,  in  a fmall  degree,  when  it  is  deficient. 
This  is  a conclufion  which  is  further  fupported  by  their  having  been  found  from 
experience  to  be  much  lefs  ufeful  in  the  poorer  forts  of  land. 

By  the  application  of  thefe  afhes,  in  the  vicinity  of  London,  to  the  diff  foil 

* Dundonalfl  on  the  Connection  of  Agriculture  with  Chemiftry,  p.  xo8. 
t Ibid,  p.  i8^. 
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from  which  the  brick-earth  has  been  taken,  they  render,  it  fufficientiy  friable  to 
afford  a good  crop  of  beans,  a vegetable  which,  though  it  grows  well  on  the 
heavy  foils,  could  not  otherwife  be  produced  on  lands  fo  very  ftiff  as  the  bottoms 
of  brick  grounds  generally  are  found  to  be.  After  this  crop  has  been  t tken,  it 
is  generally  found  that  fuch  grounds  are  in  a condition  to  admit  of  grafs  feeds 
being  fown  with  the  fucceeding  crops.  But,  except  in  fuch  cafes  as  the  above, 
this  manure  is  probably  the  bell  adapted  to  grafs  lands  as  a top  dreffmg  ; it  may, 
however,  occalionally  be  ufed  in  this  way  to  the  young  grain  crops.  The  pro- 
portion which  is  neceffary  muft  be  different  according  to  the  intention  of  the 
farmer,  the  nature  of  the  crop,  and  the  llate  of  the  land. 

Soot  is  another  fubftance  that  experience  has  (hewn  to  be  of  confiderable 
utility,  where  it  can  be  collefled  in  fufficient  quantities  and  applied  to  land  as 
a manure.  The  beneficial  confequences  refulting  from  the  ufe  of  this  fubftance 
depend,  probably,  in  a great  degree,  on  the  quantity  of  alkaline  faline  matter 
which  it  contains  j which,  by  its  action  on  the  rich  vegetable  mould  of  the  foil 
or  earth  with  which  it  is  mixed,  may  render  it  more  capable  of  fupplying  the 
nutrition  of  plants ; and  it  may  bring  the  thick  oleaginou,s  matter  of  the  foot 
into  fuch  a ftate  as  to  be  capable  of  folution  or  diffulion  in  water,  and  thereby 
in  a condition  to  be  taken  up  by  the  abforbent  roots  of  vegetables.  The  earthy 
matter  of  this  fubftance,  as  well  as  that  of  different  kinds  of  afties,  may  probably 
be  rendered  more  fuitable  for  the  purpofe  of  promoting  vegetation,  by  their 
having  been  expofed  to  the  afiion  of  fire,  as  is  well  known  to  be  the  cafe  with 
clay.  The  great  ftate  of  tenuity  or  finenefs  in  which  foot  is  found  may,  like- 
wife,  be  ferviceable,  as  by  that  means  it  becomes  capable  of  being  more  regu- 
larly and  more  extenfively  mixed  with  the  foils  on  which  it  is  applied.  Indeed 
the  good  effects  of  moft  fubftances  employed  as  top  dreftings  depend,  in  fome 
meafure,  upon  this  circumftance. 

Soot,  as  it  contains  alkaline  fait  in  a confiderable  proportion,  might  probably 
be  ufed  with  greater  advantage  by  being  well  mixed  or  blended  with  rich  mould, 
or  peat-earth,  and  by  fuch  a method  the  quantity  of  manure  would  be  greatly 
increafed.  This  fliould  not,  however,  be  attempted  where  the  deftruftion  of 
infefls  forms  any  part  of  the  defign  of  the  farmer. 

This  manure  is  chiefly  made  ufe  of  as  a top  dreffing  to  grain  crops  and  grafe 
lands.  On  the  former  it  has  been  found  extremely  ufeful  in  deftroying 
the  wdre-worm  and  other  deftruftive  infects.  This  is  probably  effefled  by 
the  bitter  oleaginous  liquid  formed  from  the  union  of  the  alkali  and  the  oil 
of  the  foot,  impregnating  thefe  parts  of  the  plants  on  w'hich  they  feed,  and 
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thereby  caufing  them  to  be  rejefted  by  fuch  infe£ls.  It  may  alfo  produce  fome 
advantage  in  this  refpe£I  by  promoting  a rapid  vegetation,  and  thereby  render- 
ing the  texture  of  the  plants,  very  quickly,  too  firm  to  be  preyed  upon  by  them*. 
That  foot  is  very  powerful  in  promoting  the  vigorous  growth  of  vegetable  crops, 
is  evinced  by  the  change  which  takes  place  after  fowing  it  over  fuch  young 
wheat  crops  as  have  a yellowifli  fickly  appearance,  as  they  frequently  put  on,  in 
a very  fliort  time  afterwards,  the  healthy  green  afpecl.  On  meadow  and  paflure 
lands  experience  has  likewife  fliewh  it  to  be  highly  ufeful,  not  only  by  encou- 
raging the  growth  of  a finer  fort  of  grafs,  but  by  defiroying  or  correfting  the  fre- 
quent difpofition  of  fuch  grounds  to  produce  mofs,  and  fome  other  coarfe  forts 
of  vegetable  produftions.  The  proportion  of  this,  like  that  of  all  other  ma- 
nures, muft  vary  according  to  the  circumftances  of  the  cafe.  The  common 
quantity  is  generally  from  about  forty  to  fifty  bufliels  on  the  acre. 

Where  allies,  loot,  or  any  other'material  that  contains  faline  matters,  are  to 
be  employed  as  manures,  they  fliould  always  be  preferved  in  flieds,  or  other 
convenient  places,  from  rains,  or  the  accidental  application  of  water  to  them, 
as  w’hcre  this  practice  is  neglefted  the  faline  fubflances  are  foon  dilTolved  and 
carried  aw’ay  in  a liquid  form.  It  is  chiefly  from  this  caufe  that  fubflances  of 
this  kind  which  have  been  long  expofed  without  being  covered,  are  often  found 
fo  inferior  in  their  effects  to  thofe  which  are  frefli  or  newly  made.  On  this  ac- 
count alfo,  if  fu  h fubflances  are  laid  on  land  at  too  early  a period  of  the  feafon, 
they  will  be  liable  to  have  much  of  their  valuable  properties  carried  away  by 
the  rains  that  may  take  place 

Aluriat  of  foda,  or  fea-falt,  is  a fubflance,  the  utility  of  which,  for  the  pur- 
pofes  of  manure,  feems  not  yet  well  afcertalned,  as  by  fome  writers  it  is  confi- 
dered  as  poflefling  confiderable  powers  of  promoting  vegetation,  while  others 
have  experienced  little  or  no  advantage  from  its  application  ; but  as  the  experi- 
ments of  Pringle  and  Macbride  fliew,  that  though  it  may  prevent  putrefa6tion 
when  employed  in  large  proportions  by  its  antifeptic  property,  yet  that  when 
ufed  in  fmall  quantities,  it  has  evidently  a tendency  to  promote  the  procefs. 
On  this  account  it  may  therefore  be  ferviceable  when  incorporated  with  farm- 
yard dung,  and  other  animal  or  vegetable  matters,  in  fmall  portions. 

It  is  alfo  thought  probable  by  an  ingenious  writer,  that  from  calcined  clay, 
as  it  is  met  with  in  the  more  loofe  and  foft  kinds  of  bricks,  having  a power  of 
decompofing  fea-falt — as  is  fufpe£ted  from  the  circumftance  of  his  having  re- 


* Dundonald’s  Connection  of  Agriculture  with  Chemiftiy,  p.  138. 
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marked  in  a cellar  where  falted  meat  had  been  kept  for  a great  length  of  time 
in  a falting'tub,  which  was  attached  to  one  fide  of  the  wall,  that  on  the  other 
there  was  a great  efflorefcence,  which  he  conceived  to  be  natron  or  foflil  alkali — 
‘it  may,  when  more  tardily  combined  with  oxygen,  by  expofure  to  the  air,  from 
the  different  procefies  of  cultivation,  poffefs  the  fame  property  ; and  that  the 
great  diverfity  and  contradiflion  that  has  been  obferved  in  the  effeffs  of  fea-falt 
mav  have  depended  on  this  circumftance,  as  it  might  thus  be  highly  ufeful  on 
clayey  foils,  though  it  was  of  little  or  no  advantage  to  others*. 

It  is  alfo  further  fuppofed,  by  the  fame  author,  that  as  common  fait  is  a ftimu- 
lus  which  affords  little  or  no  fupport  in  the  way  of  nourifhment,  but  which  may 
excite  the  abforbent  veffels  of  vegetables  to  exert  themfelves  more  powerfully,  it 
may,  in  a certain  proportion,  augment  their  growth  by  inducing  them  to  take  up 
a greater  quantity  of  nutrient  matter  in  a limited  time,  and  to  perform  their  cir- 
culation and  fecretions  more  vigoroufly.  But  that  in  a large  quantity  its  ftimulant 
powers  may  be  fo  great,  as  to  deftroy  them  by  exhaufting  the  irritability  of  their 
veffels,  as  has  been  found  by  Mr.  Van  Uflar,  in  watering  plants  with  oxygenated 
muriatic  acid. 

Thefe  circumfiances  probably  further  explain  the  reafon  why  fea-falt,  when 
made  ufe  of  in  large  proportions,  is  frequently  injurious  to  land,  and  the  growth 
of  crops  ; while  employed  in  fmall  quantities  it  produces  highly  beneficial  effects. 

This  fubftance  may  likewife  be  ufeful  in  other  ways,  as,  from  its  known  power 
of  deflroying  various  kinds  of  infers,  fuch  as  worms,  flugs,  grubs,  fnails,  &c.  a 
power  which  an  able  writer  fuppofes  to  depend  on  the  exciting  of  greater 
evacuations  from  their  bodies  than  they  are  capable  of  withftanding,  much 
nutrient  matter  may,  in  different  cafes,  be  provided  for  the  fupport  of  vege- 
tation f. 

As  every-where  in  the  vicinity  of  the  fea  a ready  means  of  obtaining  this 
faline  material  in  unlimited  quantities  offers  itfelf,  it  may  deferve  more  particu- 
larly the  notice  of  the  agriculturift ; and  more  efpecially  as  many  other  fub- 
ftances  that  are  known  to  contain  or  be  impregnated  with  it,  fuch  as  the  weed 
thrown  up  by  the  tides,  and  the  fand  over  which  they  flow,  can  be  eafily  pro- 
cured. 

The  bittern,  wafte,  or  refufe,  of  falt-works,  which  generally  contains  muriat  of 
magnefia  in  large  proportions,  is  found  to  poffefs  very  great  fceptic  qualities,  and 

* Darwin’s  Phytologia,  p.  22(5. 
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may  therefore  be  highly  ufeful  when  mixed  with  dung,  or  earthy  matters.  The 
experiments  that  have  been  made  with  this  fubflance  likewife  Htew  it  to  be  ca- 
pable of  promoting  vegetation  in  a confiderable  degree. 

Butin  whatever  way  fubftances  of  the  faline  kind  may  produce  their  effetls 
in  promoting  vegetation,  when  employed  as  manures,  it  is  evident,  from  their 
containing  in  themfelves  little  or  nothing  of  fuch  matters  as  are  capable  of  af- 
fording nourifliment  to  plants,  that  they  may,  in  mod  cafes,  be  made  ufe  of  to 
the  greateft  advantage  by  being  mixed  and  incorporated  with  fuch  fubftances 
as  they  are  capable  of  affing  upon  and  reducing  to  a ftate  proper  for  the  fupport 
of  vegetable  crops;  fuch  as  rich  earthy  materials,  imperfeftly  reduced  dung, 
and  other  matters  of  a fimilar  kind.  Where  fubftances  that  contain  the  muriat 
of  foda,  or  fea  fait,  are  employed,  if  the  opinions  which  have  been  ftated  above 
be  correft,  they  might  probably  be  applied  to  much  advantage  by  being  mixed 
with  imperfe£lly  burnt  clay,  when  reduced  to  the  ftate  of  powder.  And  if,  upon 
trial,  they  ftiould  be  found  effectual  in  this  form,  they  might  be  very  conveniently 
made  ufe  of  in  the  way  of  top  dreflings  to  grafs  or  grain  crops  in  the  fpring. 

JifANURES  FROM  THE  COMBINATION  of  DIFFERENT 

SUBSTANCES, 

It  is  evident,  from  what  bas  been  already  obferved  on  the  nature  of  the  dif- 
ferent fubftances  that  are  capable  of  being  made  ufe  of  as  manures,  that  they 
may  frequently  be  mixed  and  blended  with  each  other,  or  with  fubftances  of 
other  kinds,  and  by  fuch  means  be  not  only  confiderably  increafed  in  quantity, 
but  in  many  cafes  rendered  more  effe6tual  and  more  fuitable  for  application 
than  in  their  fimple  ftates ; but  at  the  fame  time,  that  fome  of  them  may  be 
mixed  and  incorporated  in  this  way  with  much  more  advantage  than  others: 
for,  though  the  general  experience  of  farmers  has  fully  fliewn  the  great  im- 
portance and  utility  of  employing  compound  manures,  or  compofts,  little  at- 
tention has,  till  lately,  been  paid  to  the  compounding  or  mixing  together  of  fuch 
fubftances  as  are,  from  the  principles  which  they  originally  contain,  or  which 
are  formed  from  them  in  the  changes  which  they  undergo  in  the  different  ftages 
of  their  decompofition,  adapted  to  a£l  in  the  moft  fuitable  manner  for  producing 
fuch  combinations  or  alterations  in  the  materials,  as  are  capable  of  being  bene- 
ficial in  the  promotion  of  vegetation  when  they  are  employed  as  manures. 

Farm-yard  manure,  which  is  the  moft  general  application  of  any,  from  its 
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being  formed  by  the  decay  of  various  kinds  of  vegetable  matters,  fuch  as  hay, 
llraw,  fern,  and  many  other  materials  of  a fimilar  nature,  with  which  the  dung 
and  urine  of  animals  is  incorporated  and  combined,  muft  be  confidered  as  a 
compound  fubftance.  And  from  the  large  proportion  in  which  fuch  vege- 
table produfHons  enter  into  its  compofition,  and  the  quantity  of  earthy  mate- 
rials that  is  in  moft  cafes,  efpecially  where  the  management  is  upon  a judicious 
plan,  added  by  the  laying  of  fuitable  bottoms,  it  is  not  fo  frequently  neceffary 
to  be  blended  with  other  fubftances  that  are  ufually  employed  in  forming  com- 
ports. But  from  mort  of  the  vegetable  materials  that  conftitute  the  chief  part 
of  this  fort  of  manure,  being  made  ufe  of  in  a dry  and  hard  rtate,  they  do  not  fo 
quickly  ferment  or  run  into  the  rtate  of  decay,  notwithrtanding  the  proportion 
of  animalized  matters  that  may  be  mixed  with  them  ; it  therefore  becomes  an 
ufeful  practice  to  turn  them  over,  by  which  their  complete  putrefadtion  may 
not  only  be  promoted,  but  the  different  materials  be  more  minutely  blended 
together,  on  both  which  accounts  they  may  become  more  ufeful  when  applied 
as  manure  upon  land.  In  the  forming  of  this  manure,  care  fhould  alfo  be  con- 
flantly  taken  that  the  heaps  be  fo  fituated  as  that  they  may  not  become  too  dry, 
or  too  much  foaked  in  water,  as  in  either  cafe  they  muft  be  greatly  injured. 
Whenever  it  may  be  requifite  to  incorporate  any  earthy  material  with  this  fort 
of  manure,  the  agricultor  fhould  always  carefully  attend  to  the  rtate  or  richnefs 
in  which  it  may  exift  in  the  yard,  and  proportion  fuch  additions  accordingly. 
It  will,  however,  never  demand  nearly  fo  large  a proportion,  as  fuch  manures 
as  confi.ft  almoft  wholly  of  animal  matters. 

Where  animal  matters  are  colleffed  and  thrown  together  in  any  quantity,  there 
can  be  little  doubt  but  that  a great  increafe  of  good  manure  may  be  provided  by 
mixing  with  them,  as  has  been  already  obferved,  rich  furface-mould,  peat-earth,  or 
the  ferapings  of  old  ditches  and  roads  ; as  by  fuch  a pra6Iice  the  ammonia  formed 
during  the  dccompofition  of  the  animal  fubftances  is  prevented  from  efcaping,  as 
would  otherwife  be  the  cafe,  which,  by  combining  with  and  afling  upon  the 
earthy  materials,  quickly  renders  them  proper  for  the  purpofes  of  manure.  As 
fubftances  of  the  animal  kind  have  been  fliewm  to  run  very  rapidly  into  the  rtate 
of  putrefadlion,  they  may  frequently  be  incorporated  with  fuch  vegetable  mate- 
rials as  are  little  difpofed,  or  with  difficulty  made,  to  rot  or  become  putrid,  and 
by  fuch  means  ufeful  comports  be  more  expedkioufly  formed.  In  making  ufe 
of  fuch  earthy  fubftances  as  have  been  mentioned,  it  may  be  of  much  advantage 
to  have  them  expofed  to  the  influence  of  the  atmofphere  for  a confiderable 
length  of  time,  frequently  turning  them  over,  before  they  are  mixed  with  the 
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manures,  as  by  fuch  means  they  become  in  a more  pulverized  ftate,  and  are  ca- 
pable of  being  more  intimately  blended  with  fuch  materials,  and  afterwards 
fpread  over  the  land  with  much  greater  equality,  a circumftance  upon  which 
llieir  effe£ls  very  much  depend.  If,  in  performing  this  bufinefs,  the  earthy 
fubftances  be  formed  into  a fort  of  ridge,  about  five  or  fix  feet  in  height,  and 
neaviv  the  fame  breadth  in  the  bottom,  they  will  be  in  the  moft  proper  fituation 
for  being  united  with  dung,  or  other  matters  that  may  be  employed. 

From  the  experiments  of  a late  pra61ical  writer  it  would  feem,  that  fuch  earthy 
materials  as  hav^e  been  mentioned  may  be  made  ufe  of  to  a very  confiderable 
extent,  efpecially  where  the  manure  to  be  mixed  with  them  is  of  the  animal 
lyind  *. 

Lime  is  a fubftance  that  has  often  been  too  indifcriminately  made  ufe  of  in 
the  formation  of  compofts,  but  which,  by  attending  to  the  following  circumftances, 
may  admit  of  being  employed  extenfively  and  with  more  beneficial  effefts. 
Where  the  deftruftion  or  decay  of  green  or  freih  vegetable  matters,efpecially  thofe 
of  the  more  coarfe  and  hard  kinds,  is  intended,  it  flrould  be  ufed  in  its  cauftic 
ftate  in  fmall  quantities  ; as  in  this  condition,  thus  fparingly  employed,  it  reduces 
more  expeditioufly  the  ligneous  and  more  hard  parts  of  fuch  matters  to  an 
earthy  ftate;  and  as,  during  its  aflion  in  this  way  on  thefe  fubftances,  fuch 
elaftic  matters  are  fet  at  liberty,  as  by  their  fubfequent  combination  afford  am- 
monia or  volatile  alkali,  it  may  frequently  be  a beneficial  praftice  to  blend  fuch 
earthy  fubftances  as  have  been  juft  mentioned  with  them,  and  thereby  prevent 
the  elaftic  matters  from  being  diflipated  and  loft.  If  a portion  of  rich  farm-yard 
dung  be  afterwards  incorporated  with  thefe  materials,  a valuable  compoft  will 
be  formed. 

Quick-lime  is  likewife  found  ufeful  fometimes  in  bringing  thehard  parts  of  dead 
vegetable  matters,  as  tanners’  bark,  fern,  ftraw,  cabbage-ftalks,  leaves,  &c.  quickly 
into  the  ftate  of  earth  or  mould  ; but  whenever  it  is  made  ufe  of  in  this  way,  it 
fhould  be  had  recourfe  to  only  in  a very  fcanty  proportion  to  thofe  of  the  mat- 
ters with  which  it  is  mixed,  as  when  it  is  employed  in  large  proportions  it  is 
liable,  from  the  heat  that  is  extricated  or  difengaged  by  its  combining  with  the 
mcidure  of  fuch  fubftance,  being  fo  augmented  during  its  flaking,  as  to  convert 
them  into  a coaly  fubftance  that  is  infoluble,  and  at  the  fame  time  to  force 
off,  in  the  form  of  gas,  their  elaftic  principles,  except  fuch  a quantity  of  car- 
bonic acid- as  may  combine  with  the  lime  during  the  procefs. 

* Expericn.-ecl  Farmer,  vol.  II.  p.  55, 
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By  the  common  pra£^Ice  of -blending  quick  or  (auftic  lime  with  farm-yard 
dung,  much  lofs  is  frequently  fuftained  j as  by  its  violent  operation  upon  fuch 
fubflances,  fome  of  the  elaftic  matters  are  not  only  fet  at  liberty  and  quickly  con- 
veyed into  the  atmofphere,  but,  wuth  what  remains,  infoluble  faline  compounds 
are  formed  which  cannot  aflill;  ven;etation*. 

The  complete  putrefaflion  of  fuch  manures,  when  neceffary,  is  jDrobably  the 
beft  promoted  by  the  ufe  of  lime  in  its  mild  ftate,  and  the  various  means  which 
have  been  already  deferibed. 

\Vhen  lime  is  to  be  blended  with  peat  or  earth,  the  moft  adv'antageous  method 
is  to  ufe  fuch  lime  as  has  been  newly  made  and  w'cll  flaked,  in  the  proportion 
of  about  one  part  of  the  lime  to  five  or  fix  parts  of  the  peat  or  mould,  which  fliould 
not  be  too  much  exficcated,  or  dried,  before  it  be  made  ufe  of.  By  this  means 
the  heat  which  is  generated  will  not  be  fufficient  to  produce  any  injurious  con- 
fequences,  either  by  forming  a coaly  matter,  or  forcingoff  the  elaftic  principles  in 
the  ftate  of  gas.  And  the  volatile  alkali  which  is  compofed  in  fuch  cafes,  by 
being  allowed  to  enter  into  combination,  as  it  is  formed,  with  that  part  of  the 
peat  or  mould  which  has  not  been  afcled  upon  by  the  lime,  in  confequence  of  its 
being  employed  in  fo  fmall  a proportion,  and  in  its  effete  flate,  will  form  a folu- 
ble  faline  fubftance,  capable  of  promoting  vegetation  f. 

There  are  other  fubftances  that  may  be  ftill  more  beneficially  employed  in  form- 
ing compofls  with  peat  earths,  when  they  can  be  procured  in  fuch  quantities  and  at 
fuch  cheap  rates  as  render  them  capable  of  being  made  ufe  of  in  this  way.  Thefe 
are  alkaline  faline  matters,  or  fuch  fubftances  as  contain  them  in  any  quantity ; 
as  by  mixing  thefe  with  the  peaty  materials  in  the  way  mentioned  above,  they 
are  made  perfeflly  foluble,  while  by  the  ufe  of  lime  only  fuch  a proportion  of 
them  is  rendered  foluble  as  can  be  a£ted  upon  by  the  quantity  of  ammonia  or 
volatile  alkali  formed  during  the  time  it  is  mixed  with  them.  And,  farther,  in- 
foluble  compounds,  fuch  as  have  been  juft  noticed,  are  formed  in  the  latter 
cafe. 

It  is  common,  in  many  diftrlfls,  to  make  compofls  with  lime  and  mould  on  the 
head-lands,  or  other  parts  of  the  fields  on  which  they  are  to  be  applied.  This  cannot 
however  be  done  to  any  great  advantage,  except  where  the  furface  mould  is  rich 
in  vegetable  matter  j but  wherever  fuch  compofls  arc  to  be  foimcd,  the  grounds 

* Dundonald  on  the  Connection  of  Agriculture  with  Chcmlflrj',  p.  120. 
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fhoultl  be  ploughed  or  dug  up  to  a confiderable  depth,  and  reduced  into  as 
perfect  a date  of  pulverization  as  polTible;  frefli  lime  may  then  be  placed, 
in  fmall  heaps,  all  along  the  middle  of  the  ridge  or  head-land,  and  the  earth  in 
this  fine  date  be  thrown  over  them,  in  the  proportion  of  four  parts  of  eatth  to  one 
of  lime,  and  kept  clofe  by  being  beaten  down  with  the  fpade  : from  the  gradual 
daking  of  the  Ihne,  in  this  fitcation,  by  the  moidure  of  the  earth,  eladic  matters 
are  fet  at  liberty,  which  combining  with  the  mould  or  earth,  render  it  dill  fur- 
ther reduced,  and  by  being  afterwards  very  intimately  blended  by  means  of 
the  fpade  with  the  very  fine  particles  of  the  lime  caufed  by  the  flaking,  a va- 
luable compod  is  made  for  the  differ  forts  of  foil,  efpecially  if  a fmall  quan- 
tity of  good  rotten  dung  be  incorporated  with  them. 

The  animalized  and  other  matters  contained  in  farm-yard  dung,  or  compod, 
from  their  being,  in  that  date,  for  the  mod  part  mixed  and  blended  with  large 
quantities  of  earthy  materials,  produced  by  the  decaying  or  rotting  of  vegeta- 
ble and  other  fubdances,  and  the  depofiting  of  foil  or  mould  underneath  them, 
as  has  been  obferved  above,  are  feldom  capable  of  admitting  any  further  additions 
with  advantage.  But  wherever  there  is  much  liquid  matters  oozing  from  fuch 
compods,  or  dagnating  about  the  bottoms  of  them,  fome  of  the  earthy  matters 
which  have  been  mentioned  diould  be  laid  round  them  in  order  to  abforb  or 
take  them  up,  and  prevent  the  great  wade  that  mud  otherwife  take  place,  as  may 
be  often  obferved  where  dung  compods  are  made  in  fields,  the  fides  of  roads,  or 
on  other  wade  grounds.  This  diould  be  more  particularly  attended  to  where  fuch 
compods  are  laid  in  fituations  that  have  not  been  properly  formed  as  dung-deads;.^ 
and,  in  fuch  cafes,  it  may  frequently  be  an  ufeful  practice  to  place  a confiderable 
thicknefs  of  fuch  materials  in  the  bottoms,  before  the  farm-yard  compod  is  carted 
out,  and  laid  upon  them,  as  by  that  means  the  manure  heap  may  be  greatly  in- 
creafed,  at  the  fame  time  that  a proper  fubdance  for  tke  volatile  alkali  contained 
in  fuch  liquors  to  a£l  upon,  is  fupplied.  The  utility  and  advantages  of  this  me- 
thod of  proceeding  are  fully  confirmed  by  its  becoming  the  prevailing  prafiice 
wherever  there  is  any  attention  paid  to  economy  in  the  forming  of  compod  ma- 
nures. 

There  are  many  clrcumdances,  fuch  as  the  nature  and  date  or  condition  of 
the  land,  the  goodnefs  of  the  manures,  the  didance  they  are  to  be  carried,  and 
the  expence  of  procuring  them,  which  render  a difference  in  the  quantity  of 
fuch  compound  manures  neceffary,  and  which  can  only  be  properly  judged  of 
by  the  perfons  who  have  the  application  of  them  : on  the  heavier  kinds  of  land, 
fuch  as  thofe  of  a clayey  or  deep  loamy  nature,  fuch  compods  as  are  condituted 
of  the  lighter  forts  of  earthy  materials,  diould  always  be  employed  i while  on  tl^^^ 
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thinner  and  more  light  forts  of  foil,  thofe  which  are  formed  of  clayey,  loamy, 
or  the  more  tenacious  earthy  matters,  will  be  found  the  mofl;  fuitable.  In  general, 
the  allowance  of  fuch  manures  fliould  be  from  fixteen  to  twenty  loads  to  the 
hatute  acre,  each  containing  feventeen  or  eighteen  hundred  weight.  On  many 
occafions,  however,  a much  larger  proportion  may  be  required,  and  in  others  a 
lefs  may  anfvver  the  intentions  of  the  farmer. 

' The  mixture  of  dung,  litter,  and  other  materials,  which  is  gradually  col- 
lected and  formed  into  heaps  in  the  farm-yard,  is,  in  general,  when  employed 
without  having  any  other  fubftances  incorporated  with  it,  laid  on  fuch  lands  as 
arc  under  preparation  for  w'heat,  turnip,  or  barley  crops.  It  i$  likewife  In  fo'me 
fome  places  laid  on  for  a pea  crop,  where  wheat  is  intended  to  be  the  fucceeding 
crop*. 

The  comports,  or  manures,  collected  from  the  ftreets  of  large  towns,  are 
commonly  formed  of  a great  variety  of  fubftances,  as  the  recrements  of  decayed 
vegetables,  putrid  animal  matters,  and  afhes ; but  from  their  abounding,  for  the 
moft  part,  with  fubftances  of  the  latter  kinds,  they  may,  on  the  principles  we 
have  fo  often  ftated,  be  in  many  inftances  greatly  increafed  by  having  rich  fur- 
face  mould,  or  peat  earth,  blended  with  them  ; and  by  fuch  a pra61ice,  where 
the  manure  heaps  are  in  a condition  to  admit  of  it,  the  rifle  of  wafte,  by  the 
efcape  or  diflTipation  of  their  more  fluid  contents  in  the  aerial  or  galTeous  ftate, 
may  be  effeftually  guarded  againft. 

Such  additions  can,  however,  be  only  advantageoufly  made,  where  the  propor- 
tion of  animalized  materials  in  the  manure  is  confiderable  ; in  other  cafes  it 
will  be  better  to  employ  them  in  the  ftate  in  which  they  are  formed  and  col- 
le£led. 

This  fort  of  manure  is  capable  of  being  made  ufe  of  w'ith  great  benefit  on 
moft  foils,  and  in  preparation  for  different  forts  of  grain  crops,  as  well  as 
thofe  of  grafs.  When  applied  in  the  proportion  of  fifteen  or  twenty  tons  to  the 
acre,  it  generally  produces  great  fertility  ; it  fliould,  however,  like  all  other 
manures,  be  laid  on  according  to  the  particular  circumftances  of  the  foils,  and 
the  nature  of  the  crops  for  which  it  is  employed. 

The  trials  of  praftical  agricultors  fully  fliew,  that  the  moft  advantageous 
comports  are  thofe  which  are  formed  by  the  combination  of  earthy  materials 
with  animal  matters.  In  this  way  ground  bones  and  whale-blubber  have  been 
found  highly  ufeful ; but  the  effefls  of  the  former  arc  aft'erted  to  be  the  moft 
powerful  when  applied  on  the  moifter  forts  of  foilf. 


* ^lo^ern  Agriculture,  vol.  II.  p.  249. 
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From  the  whole  of  what  has  been  advanced  above,  it  is  therefore  probable, 
that  by  proper  attention  to  the  mixing  together  of  fuch  fubftances  as  are 
adapted  to  aft  upon  each  other,  and  fuited  to  the  ftate  of  the  foil,  manures  may 
be  increafed  and  rendered  much  more  ferviceable  in  promoting  the  growth  of 
crops,  and  augmenting  the  fertility  of  land,  than  they  have  hitherto  generally 
been. 


MEANS  OF  AUGMENTING  and  PRESERVING  MANURES. 

On  due  attention  being  paid  to  the  increafe  of  manures  and  the  modes  of 
preferving  and  managing  them,  in  a great  meafure  depends  the  general  fertility 
of  farms,  and  the  luxuriance  or  goodnefs  of  the  crops  that  are  grown  upon 
them.  It  is  therefore  a matter  of  great  interefi:  and  importance  for  the  farmer 
to  fee  that  nothing  is  wafted  or  thrown  away  that  can  poffibly  be  converted  to 
fuch  a purpofe.  That  there  are  many  fubftances  that  may  be  rendered  ufeful 
in  this  way,  which  have  hitherto  been  little  regarded  by  the  cultivators  of  land, 
there  can  be  little  doubt,  when  the  daily  wafte  of  animal,  vegetable,  and  other 
matters,  that  takes  place  in  every  country,  from  their  being  carried  away  by 
rivers,  or  confumed  by  fires,  is  fully  confidered. 

Another  great  caufe  of  lofs  in  the  production  of  manures  is  from  the  want 
of  adopting  or  putting  in  praftice  fuch  modes  of  management,  in  refpeft  to 
different  fubftances,  as  are  capable  of  rendering  them  fit  for  the  purpofe  of  ap- 
plication, in  the  moft;  quick  and  expeditious  manner;  for  it  is  obvious,  that  if 
by  properly  attending  to  fuch  means  the  fame  quantity  of  manure  can  be  pre- 
pared in  a fhort  fpace  of  time,  which  under  other  circumftances  muft;  have 
required  a long  one,  much  increafe  of  manure  may  be  effefted,  and  confequently 
great  advantages  be  gained  by  the  cultivators  of  the  ground.  What  is  necefl'ary 
to  be  done  in  order  to  facilitate  and  haften  the  decompofition  and  reduftion  of 
different  materials  into  the  proper  ftates  for  being  applied  to  the  foil,  we  have 
already  feen  to  be,  in  fome  meafure,  the  free  admiffion  of  atmofpheric  air,  a 
quantity  of  moifture  fuited  to  the  condition  of  the  matters  made  ufe  of,  and  a 
due  degree  of  heat.  And  alfo  by  the  proper  blending  of  animal  with  vegetable 
fubftances,  in  the  incipient  ftages,  and  the  addition  of  lime,  according,  to  cir- 
cumftances,  and  in  proportions  fuited  to  the  ftate  and  nature  of  the  ingredients. 

As  the  principal  refource,  on  moft  farms,  for  the  produftion  of  manure.  Is 
the  farm  yard,  it  ihould  be  conftrufted  in  fucli  a manner  as  that  every  thing 
may  with  cafe  and  facility  be  converted  to  the  purpofe.  In  general  one  dung- 
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ftead  may  be  fufficient ; but  where  the  fize  of  the  farm  Is  large,  two  or  mere 
may  be  neceflary,  as  the  putrefa61ion  of  fuch  heaps  proceeds  with  greater  re- 
gularity and  expedition,  from  the  accefs  of  air  and  moifture  being  more  free, 
when  they  are  not  made  too  large;  and,  befides,  they  can  be  more  conveniently 
turned  over  or  removed.  The  parts  of  the  yard  on  which  they  are  fituated 
fliould,  while  they  are  convenient  for  depofitingthe  dung,  and  other  matters  from 
the  flieds  and  other  offices,  upon,  be  neither  too  much  elevated,  fo  as  to  caufe 
the  dung  to  become  dry,  or  fo  greatly  depreffied  as  to  favour  the  ftagnation  of 
water  upon  it,  and  thereby  deprive  it  of  the  properties  moft  effential  to  the 
promotion  of  vegetation.  Before  each  of  the  dung-fteads  a refervoir,  or  bafin, 
ought  to  be  made,  into  which  not  only  the  drainings  from  all  the  different 
fheds  and  places  where  animals  are  fed  or  kept,  may  empty  themfelves,  but 
likewife  the  urine  from  the  neceffaries,  the  fuds  from  the  waffihoufes,  and  the 
wafliings  of  the  various  utenfils  employed  in  the  family.  Without  thefe  advan- 
tages in  the  conftru61ion  of  farm-yards,  much  lofs  of  manure  muff  daily  occur  from 
the  liquid  matters  of  fuch  places  continually  running  away,  and  being  other- 
ways  wafted,  as  well  as  from  their  not  being  made  ufe  of  to  forward  the  con- 
verfion  of  other  fubftances  into  the  condition  of  manures. 

Where  thefe  and  fuch  other  fuitable  accommodations  as  have  been  al- 
ready deferibed  are  provided,  the  farmer  will  have  little  more  to  do  than  be 
careful  in  faving  or  providing  fuch  matters  as  are  fuitable  for  the  purpofe,  and 
caufe  them  to  be  properly  placed  and  removed,  in  order  to  have  them  fpeedily 
reduced  into  the  ftate  of  manure,  and  the  quantity  of  his  dung  heaps  thereby 
greatly  increafed 

In  this  view  various  vegetable  matters,  fuch  as  hay,  ftraw,  fern,  leaves,  ruftieSy 
coarfe  graffes,  flags,  and  many  other  aquatic  plants,  fhould  be  preferved  and  col- 
lefled  in  as  large  quantities  as  poffible ; by  allowing  nothing  of  the  kind  to  be 
fold  or  carried  from  farms,  except  in  fome  particular  inftances,  as  where  they 
are  fituated  near  large  cities,  or  towns,  where  fuch  articles  can  be  advan- 
tageoufly  difpofed  of  for  the  purpofe  of  feeding  and  littering  horfes,  or  other 
animals,  and  at  the  fame  time  an  equivalent  in  good  manure  be  brought  back  to 
the  farm  ; by  mowing  and  raking  together  the  wheat  or  other  ftubbles,  the  fern 
from  the  commons,  and  leaves  where  they  can  be  obtained,  as  in  the  vicinity  of 
parks  and  other  woodlands,  and  by  cutting  the  coarfe  graffes  and  aquatic  vege- 
tables at  fuch  periods  as  they  are  in  the  moft  juicy  and  fucculent  ftates.  The 
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n’hole,  after  being  fufficiently  dried,  fliould  be  carried  to  the  farm  yards,  and 
flacked  up  in  convenient  fuuations,  either  in  or  near  them,  for  the  purpofe  of 
being  made  ufe  of  as  litter. 

Befides  thefe  means,  there  are  others  that  equally  demand  attention  ; every 
leifure  opportunity  fliould  be  taken,  before  the  commencement  of  the  foddering 
feafon,  to  bring  into  the  farm-yards  fuch  quantities  of  peat  or  boggy  earth, 
rich  furface  mould,  ntarle,'  dry  mud  from  ponds  or  ditches,  ferapings  of  roads, 
loam,  and  other  fubftances  of  the  fame  kind,  as  can  be  conveniently  obtained. 

Such  materials  as  are  neceflary  being  by  thefe  methods  procured,  the  beft  mode 
of  proceeding  feems  to  be  that  of  covering  the  whole  of  the  yards,  where  the 
cattle  Hand  and  tread,  and  even  the  pig-flies,  in  fome  cafes,  with  layers  of  thefe 
earthy  matters,  eight,  ten,  or  more,  inches  thick,  according  to  the  number  of 
cattle,  and  other  circumftances ; and  alfo  to  depofit  in  the  refervoirs  before  the 
dung-fteads,  proper  quantities  of  the  fame  fubftances,  for  the  liquid  matters 
which  come  into  them  to  a£l  upon.  Upon  thefe  earthy  bottoms,  at  the  time 
the  cattle  are  confined,  pretty  thick  litterings  of  one  or  more  of  the  materials 
that  have  been  colle£led  and  ftaeked  up,  may  be  placed,  and  the  ftables,  cow 
and  ox  flails,  pig-fties,  &c.  cleaned  out  upon  them.  Where  it  is  the  pra6lice 
to  tie  up  and  confine  the  cattle  in  the  night-time,  the  ftraw,  or  other  fubftances, 
after  having  been  broken  down  and  reduced  by  littering  them,  may  be  ufed 
for  covering  the  bottoms  of  the  yards,  by  which  means  their  decay  may  probably 
be  rendered  more  quick  and  convenient.  It  appears  alfo  probable,  that  where 
ftubble,  fern,  rufties,  leaves,  or  other  vegetable  matters,  the  textures  of  which 
are  hard  and  ligneous,  are  employed,  their  decay,  or  reduflion  into  the  ftate  of 
manure,  may  be  greatly  expedited  'by  means  of  a flight  portion  of  lime,  in  its 
active  ftate,  being  fpread  over  the  earthy  bottoms  before  they  are  applied,  as  has 
been  found  to  be  the  cafe  with  tanners’  bark. 

Where  the  matters  made  ufe  of  in  the  way  of  manures  are  liable  to  be  ren- 
dered too  dry  by  the  weather,  their  putrefaflion  and  decay  may  be  much  pro- 
-•aoted,  as  we  have  already  feen,  by  having  them  fprinkled  over  occaftonally 
with  water  which  may  be  conveniently  and  readily  performed  by  having  a 
pump,  with  troughs,  fixed  properly  for  the  purpofe  j or,  where  thefe  are  wanting, 
from  a pond  in  the  yard. 

To  render  the  plan  the  moft  effe£lual  it  is  capable  of,  the  whole  of  the  cattle 
fliould  be  ftri£lly  confined  to  the  fold  or  foddering  yards,  during  the  winter,  and 
not  turned  out,  as  is  frequently  the  cafe,  into  the  paftures,  by  which  the  making 
ot  much  manure  is  prevented,  great  injury,  in  many  fituations,  done  to  the 
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grafs  lands,  and  the  flock,  from  being  much  expofed  to  cold  and  other  caufes, 
benefited  in  a far  lefs  degree  than  is  commonly  imagined.  By  purfuing  this 
method,  from  the  great  confumption  of  ftraw  and  the  coarfer  forts  of  food,  by 
the  young  lean  cattle,  and  of  hay  and  luxuriant  vegetable  roots  or  plants  by 
the  others,  fuch  quantities  of  animalized  matters  are  voided,  as  by  mixing  with 
the  bottoms  of  the  yards  haftens  their  putrefa6lion,  and  affords  not  only  an 
immenfe  increafe  of  manure,  but  of  fuch  as  is  of  a very  valuable  kind.  If  there 
Be  not  a fufficient  proportion  of  animal  dung  and  urine  incorporated  with  the 
other  matters,  which  can  feldom  be  the  cafe  where  the  cattle  are  not  regularly 
confined  to  the  fold-yards,  the  manure,  though  it  may  be  nearly  as  large  in 
quantity,  is  found  by  experience  to  be  very  inferior  in  its  effects  when  applied 
to  land. 

Where  the  number  of  cattle  confined  in  the  fold-yards  is  great,  it  may  be  ne- 
ceffary,  occafionally,  to  remove  the  bottoms,  and  the  matters  littered  upon  them, 
to  the  dung-lleads,  after  they  have  become  in  fome  degree  manures,  by  being 
well  faturated  and  blended  with  the  urine  and  other  animalized  matters.  Thefe 
muft  be  immediately  replaced  by  others  in  the  way  we  have  juft  noticed. 

The  earthy  fubftances  from  the  refervoirs  muft  alfo  be  occafionally  emptied 
out  upon  the  dung  heaps,  and  replaced  by  quantities  of  frefh  materials  of  the 
fame  kinds,  and  the  ftems  of  different  grofs  vegetable  products  from  gardens  or 
other  places  when  it  can  be  done. 

At  the  clofe  of  the  feafon,  when  the  cattle  are  turned  out  of  the  yards,  the 
heaps  of  manure  which  have  been  thus  collefiled  and  thrown  together,  are  to 
be  turned  over,  in  order  that  the  animalized  matters  may  thereby  not  only  be 
ftill  more  intimately  incorporated  with  the  earthy  fubftances,  but,  likewife,  that 
more  of  the  pure  air  of  the  atmofphere  may  be  retained  among  the  clods,  from 
their  being  rendered  much  fmaller  by  fuch  means,  and  the  putrefatlive  procefs 
be  thereby  more  perfe£lly  produced.  After  this  bufinefs  has  been  well  performed, 
as  little  delay  as  polfible  ftiould  be  fuffered  to  take  place  before  the  manure  is 
applied  to  the  foil  ■,  as  from  the  combination  of  oxygen  or  pure  air  with  the  car- 
bonaceous material  of  the  dung,  and  of  azote  with  hydrogen,  under  thefe  cir- 
cumftances,  fuch  fluid  matters  are  formed  as  conftitute  its  moft  benefichal  pro- 
perties, but  which  are  afterwards  continually  wafting  fo  long  as  it  remains  un- 
applied to  the  ground. 

On  thefe  accounts,  as  well  as  thofe  which  have  been  already  mentioned, 
manure  heaps  fliould  not  be  made  too  large,  but  of  fuch  fizes  only  as  that  they  can 
be  expeditioufly  turned  over  and  put  upon  the  land.  And  another  advantage 
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which  attends  the  having  different  heaps  and  their  not  being  large.  Is,  that  one 
can  be  prepared  and  carted  away  at  a time,  without  the  other’s  being  in  the  lead 
injured  by  any  delay  that  may  happen  from  unforefeen  caufes. 

By  the  mixing  of  lime  with  manures  compofed  of  earth,  and  dug,  in  the  more 
advanced  ftages  of  their  preparation,  fome  increafe  of  quantify  may  like  wife  be 
produced;  and  at  the  fame  time,  as  we  have  already  feen,  by  its  uniting  with  the 
nitrous  acid  during  its  formation,  may  prevent  its  being  thrown  off  into  the  at- 
mofphere  in  a gafleous  form,  or  readily  wadied  down  from  the  compoffs  by 
rains ; and  thereby  preferve  a fubftance  that  has  long  been  found  ufeful  in  pro- 
moting vegetation. 

As  a great  wafte  of  manure  is  continually  taking  place  from  the  evaporation 
of  the  more  liquid  parts  of  fuch  heaps,  where  they  are  much  expofed  to  the 
aflion  of  the  fun  or  winds,  and  the  wafhings  of  the  rains,  it  would  no  doubt 
tend  greatly  to  the  faving  of  fuch  matters,  and  at  the  fame  time  conffderably  pro- 
mote their  complete  putrefaflion  and  decay,  to  have  them  placed  in  fituations 
that  are  much  fliaded  by  trees  or  other  means.  In  the  farm  yards,  it  is  proba- 
ble that  moveable  coverings  of  fome  light  kind  of  material  might  be  highly 
advantageous  for  the  fame  purpofes.  By  thefe  means  the  manure  heaps,  in  fuch 
places,  may  be  effeflually  fcreened  from  the  aflion  of  the  fun  in  the  fummer, 
and  prevented  from  being  injured  by  the  heavy  rains  or  fnows  that  fall  in  the 
winter  feafon.  The  manures  which  have  been  preferved  from  the  effefls  of  the 
weather  in  this  way  have  alfo  been  found,  by  practical  agricultors,  to  be  far 
more  efficacious  in  promoting  the  growth  of  crops,  than  under  other  circum- 
rtances,  confequently  capable  of  going  much  further*. 

Different  modes  have  been  purfued,  in  diffierent  places,  in  order  to  procure 
manure  from  the  articles  of  food  and  other  matters  produced  on  the  farm  ; by 
fome  it  has  been  ftrenuoufly  contended,  that  the  moff:  advantageous  plan  is  to 
have  the  whole  of  the  hay  and  ftraw  confumed  by  the  different  animals,  without 
employing  any  of  them  in  the  way  of  litter,  floors  or  Handings  for  them  being 
conilru&ed  in  fuch  a manner,  as  that  they  can  be  tied  up  and  kept  clean  and 
dry  merely  by  fweeping,  wdthout  being  littered  with  ftraw  or  other  fiinilar  ma- 
terials ; while  others  affure  us,  on  the  ground  of  aflual  experience,  that  the 
mediod  of  eating  the  hay  by  the  ftock,  and  employing  the  whole  of  the  ftraw, 
a*  well  as  other  matters,  in  the  way  of  litter,  as  we  have  feen  above,  is  by  much 

* Aanals  of  Agriculture,  vol.  X>'XIII.  p.  593*  - * . ■ > 
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the  moft  effe£lual  in  promoting  the  increafe  ot  manure.  But  though  each  of 
thefe  methods  may  be  pra6tifed,  with  more  or  lefs  advantage,  according  to  the 
nature  of  the  farms  : — as  where  there  is  much  grafs  and  little  tillage  land,  the 
former  may  be  preferable  ; but  where  the  quantity  of  grafs  is  fmall,  and  that 
of  arable  ground  large,  the  latter; — it  is  probable,  that  a judicious  combination 
of  both  may  be  the  moft  beneficial,  efpecially  where,  in  addition  to  the  common 
articles,  coarfe  vegetable  and  rich  earthy  matters  are  provided  and  made  ufe  of 
in  the  way  which  has  been  mentioned,  as  by  fuch  a combination  the  full  effefl 
can  only  be  produced.  In  the  former  method,  the  lofs  by  means  of  digeftion 
and  animalization  is  probably  much  greater  than  has  been  generally  fuppofed 
by  thofe  who  have  maintained  the  fuperior  utility  of  the  practice. 

The  foiling  of  horfes,  and  different  kinds  of  cattle,  with  rich  green  food, 
as  clover,  fummer-tares,  and  other  artificial  grades,  cut  frefh  every  day  during 
the  fummer  feafon,  and  placed  in  cribs  in  the  fheds  or  foddering  yards,  the 
bottoms  or  floorings  of  which  have  been  prepared  and  ftrewed  with  earthy  ma- 
terials and  litter,  in  the  manner  we  have  already  feen,  is  a practice  by  which 
great  additions  may  be  made  to  the  dung-hills,  as  the  evacuations  of  cattle 
fed  in  this  way  are  very  confiderable.  It  is  remarked  by  the  earl  of  Dundonald, 
that  experience  only  can  teach,  or  warrrant  the  belief  of  how  few  acres  of 
ground,  under  the  culture  of  artificial  gralfes,  when  cut  green,  and  daily  given 
to  working  horfes  and  other  cattle,  will  fuffice  for  their  maintenance.  The  arti- 
ficial graffes,  or  plants,  beft  adapted  to  this  purpofe,  arc,  he  fays,  red  clover, 
tares,  and  faint-foin.  None  of  thofe  fucculent  plants  with  large  Items  and  leaves 
anfwer,  he  obferves,  fo  well  to  be  depaftured  as  to  be  mown  j not  only  on, account 
of  the  injury  they  receive  in  being  bruifed  by  the  treading  of  cattle,  but  by  being 
conftantly  cropped  and  kept  fhort,  they  are  deprived  of  the  nourifhment  which 
they  principally  receive  by  their  ftems  and  leaves.  Saint-foin  is,  he  thinks,  beft 
fuited  to  chalky  or  dry  foils,  and  to  the  fouthern  parts  of  Britain.  It  has  often  been 
tried  without  fuccefs  in  the  northern  parts  of  England,  and  in  Scotland.  Winter 
tares  have  alfo  been  fown,  but  have  not  been  found  to  anfwer  any  valuable  purpofe. 
Clover  and  fummer  tares,  therefore,  fhould,  he  thinks,  be  the  only  plants  of  which 
the  cultivation  on  a large  fcale  fhould  in  thefe  parts  be  attempted;  and  every  pru- 
dent farmer  will  take  care  to  have  a full  fupply  of  them,  as  in  the  event  of  a 
fuperabundant  quantity  for  green  food,  thefe  crops  are  equally  proper  for  hay. 
Tares  fhould  always,  he  fay'’S,  accompany  the  culture  of  clover,  to  fupply  the 
deficiency  of  herbage  between  the  firft  and  fecond  cuttings  of  the  clover. 
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The  quantity  of  manure  that  may  be  formed  in  this  way  is,  probably,  much 
greater  than  can  be  fuppofed  by  thofe  who  have  not  actually  made  a trial  of  the 
method  : by  fome  French  writers  it  is  ftated,  that  from  three  or  four  hundred 
fheep,  kept  in  this  mode,  manure  fufficient  for  nearly  an  acre  of  land  may  be 
daily  procured  * ; and  the  manures  thus  obtained  are  likewife  aflerted  to  be 
preferably  to  dung  procured  in  the  common  method  "I'. 

Eefides,  the  great  %vafte  that  unavoidably  mufl;  take  place  in  feeding  off  fuch 
crops  is  prevented,  and  the  whole  of  them  immediately  brought  into  ufe;  and 
the  manure  thus  produced  becomes  of  a fuperior  quality,  from  the  vaft:  quantities 
of  worms  and  other  infedls  that  are  generated  during  the  hot  fummer  months. 

By  means  of  covered  flieep-folds,  a great  increafe  might  alfo  be  made  annu- 
ally to  the  flock  of  manure.  If  this  neglected,  but  highly  beneficial,  praftice 
was  regularly  employed  here,  as  is  the  cafe  in  many  other  countries,  by  having 
proper  ftieds  and  inclofures  for  the  purpofe  conflru£led,  of  any  flight  materials, 
near  to  the  fold-yards,  or  other  more  convenient  places  of  the  farm,  fo  that  the 
fheep  might  have  frefli  air  and  fufficient  liberty  to  run  about,  and  at  the  fame 
time  have  the  means  of  being  flieltered  from  rain,  fnow,  and  the  coldnefs  of 
the  winter  feafon,  the  advantages  to  the  flock  would  likewife  be  confiderable, 
befides  the  great  fupply  of  manure  that  mufl:  be  provided.  In  order  to  promote 
the  latter  advantage,  the  bottoms  or  floorings  of  fuch  flieds  and  Inclofures 
fliould  be  covered  with  fuch  earthy  materials  as  have  been  recommended  for  the 
cattle  yards,  and  alfo  littered  upon  in  the  fame  manner ; all  of  which  ought  to 
be  removed  and  cleared  aw'ay  to  a heap,  or  the  common  dung-fteads  of  the 
farm-yards,  as  often  as  they  become  perfectly  faturated  and  blended  with  the 
dung  and  urine  of  the  flieep,  and  frefli  materials  of  the  fame  kinds  fupplied. 
In  bad  weather  it  will  be  advantageous  to  keep  them  conflantly  in  thefe  co- 
vered folds,  and  feed  them  with  hay  in  ftanding  racks  ; but  when  it  is  fine  they 
may  be  fuffered  to  go  into  the  paftures  in  the  day-time,  and  only  be  put  into 
the  folds  during  the  night. 

The  praftice  of  keeping  flieep  in  covered  folds  is  made  ufe  of  in  Flanders 
for  the  purpofe  of  raifing  manures  with  great  fuccefs  ; and  very  dry  fand  is  fome- 
times  employed  for  the  bottoms  of  the  folds  inftead  of  litter. 

Where  the  houfe-lamb  fyflem  is  carried  on  to  any  extent,  the  preparing  and 

* Laillcvault,  Recherches  fur  la  Honllle  d’Engrais,  tom.  II.  p.  69. 
t Teffier  Obf.  fur  plufieures  Maladies  des  Beftiaux,  p.  qo.  » 
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littering  of  the  flieds  and  yards,  into  which  the  ewes  are  occafionally  put 
and  the  lambs  kept  and  fuckled,  might  be  pra£lifed  with  great  advantage  in 
refpe6l  to  the  produ6lion  of  manure,  as  animals  under  fuch  kinds  of  manage- 
ment are  conflantly  found  to  void  urine  and  dung  in  much  larger  quantities  than 
in  the  ordinary  courfes  of  feeding. 

The  ploughing  down  of  rich  green  crops  in  their  moft  fucculent  dates,  in  the 
way  that  has  been  already  deferibed,  is  alio  a means  of  increafing  manure  that 
may  occailonally  be  adopted  with  advantage. 

By  feeding  off  different  green  crops  on  the  land  by  flieep,  bullocks,  or  other 
animals,  much  fertility  may  occafionally  likewife  be  given  to  the  foil,  at  a cbeap' 
rate,  as  the  expence  of  carriage  is  prevented,  and  a confiderable  faving  of  manure 
thereby  effe£led.  Mr.  Middleton  feems  of  opinion,  that  by  this  mode  of  ma- 
nagement the  great  lofs  of  urine  and  dung  that  unavoidably  occurs  in  the  other 
methods  may  be  the  moft  effe£lually  prevented  ; “ For,”  fays  he,  “ in  the  flables, 
Gow-houfes,  (beds,  fold-yards,  and  dung-hills,  even  under  the  beft  management, 
there  is  a great  wafte,  perhaps  of  half,  including  dung  and  urine  j under  or- 
dinary management  three  parts  of  this  manure  is  loft  •,  but  in  the  foiling  of 
tares,  turnips,  cole,  clover,  &c.  in  the  fields,  there  is  no  lofs  ; the  whole  is 
immediately  applied,  without  the  coft  of  carriage,  to  the  enriching  of  the  foil.’^ 
It  is  evident,  however,  that  in  this  way  there  muft  be  much  more  wafte  than 
is  here  fuppofed : by  evaporation,  from  the  a6lion  of  the  fun  and  wind  over 
fo  extenfive  a furface,  much  of  the  valuable  matters  of  manure,  in  fuch  fituations, 
muft  be  daily  carried  away ; and  the  more  fibrous  or  ligneous  parts  of  thd 
materials,  which  are  rejedted  as  food  by  the  cattle,  from  their  being  thinly  fcat- 
tered  over  a large  fpace,  becoming  dry  and  hard,  muft  be  longer  before  they 
decay,  or  are  rendered  fit  for  the  purpofes  of  manure,  than  where  they  are 
colle61cd  together  in  larger  quantities  and  in  more  confined  fituations. 

. t Another  nieans  of  increafing  manures  to  a- very  great  extent,  is  by  adopting 
fuch  methods  as  may  effe£lually  prevent  the  foil  and  urine  of  privies,  and  the 
various  animal  and  vegetable  materials  that  are  continually  thrown  into 
them,  in  cities  and  large  towns,  from  being  ufelefsly  retained  in  deep  pits,  or 
places  conftru£led  for  the  purpofe,  or  inconfiderately  w^aftied  away  and  wafted, 
by  being  conveyed  into  rivers  or  ponds  by  fewers  and  drains. 

It  is  ftated,  that,  from  want  of  fuitable  modes  of  preferving  fuch  fubftances,  the 
annual  lofs,  in  this  country,  is  probably  not  lefs  than  five  millions  of  cart  loads, 
i^’hich,  if  turned  to  the  ufes  of  agriculture,  would  be  worth  to  the  cultivators 
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of  the  foil  two  millions  and  an  half,  and  to  the  community  five  millions  of 
pounds  fterling  * ! 

Befides  this,  the  eagernefs  which  is  manifefted  in  many  other  countries' to 
preferv'e  and  promote  the  increafe  of  fuch  manure,  as  in  the  Netherlands, 
Sweden,  China,  and  Japan,  according  to  the  accounts  of  different  travellers, 
lliews  that  it  is  a fubftance  of  great  utility,  and  that  a vafl  fource  of  fertility  Is 
negle£ted. 

The  moft  eafy  and  convenient  methods  of  prefervlng  fubflances  of  this  kind 
in  the  country  would  be,  probably,  by  having  pits  formed  for  the  reception 
of  them,  as  near  as  poffible  to  the  dung-fleads  in  farm-yards  or  other  places, 
and  prepared  with  floors  of  clay,  or  fome  other  material  through  which  the 
liquid  matters  could  not  readily  pafs  ; thefe  might  be  connedted  with  the  privies 
by  proper  drains,  and  have  covers  fitted  to  them,”  in  order  that  a quantity  of 
mould,  peat  earth,  faw-dufl,  lime,  fterns  of  coarfe  garden  plants,  or  other 
fubflances  of  the  fame  fort,  might  be  oecalionally  placed  in  them,  and  removed 
to  be  blended  with  the  common  dung  heaps,  as  often  as  they  became  fully 
reduced  by  putrefadtion,  and  well  faturated  and  impregnated.  But  in  large 
towns  or  cities,  where  fuch  manures  are  produced  in  great  quantities,  refervoirs 
or  bafons  of  large  fizes  fliould  be  conftrufted,  with  floors  of  the  above  kind, 
and  be  connefted  with  the  privies  of  different  parts,  by  means  of  fewers  or 
drains.  Such  refervoirs  ought  to  be  fo  fituated  as  to  be  capable  of  being 
emptied  with  eafe  and  facility,  as  often  as  neceffary,  by  perfons  appointed  for 
the  purpofe,  and  their  contents  carried  away  in  the  night-time.  Where 
there  is  the  convenience  of  rivers,  however,  as  in  London,  and  many  other 
populous  cities  and  towns,  a large  proportion  of  fuch  manures  might,  in  mofl: 
cafes,  be  readily  emptied  from  bafons  of  this  fort,  formed  on  their  banks  for 
the  purpofe,  or  perhaps  from  the  extremities  of  the  common  fewers  themfelves, 
by  means  of  proper  fluiccs,  into  covered  bdats  or  barges,  and  thus  cheaply 
carried  to  a diftance,  for  the  advantage  of  agriculture  ^ a method,  in  fome 
refpefls,  praftifed  with  fuccefs  in  Sweden  f . 

As  this  kind  of  manure  is  extremely  liable,  from  the  agitation  of  the 
carriage  in  which  it  is  moved,  to  become  fo  liquid  as  to  be  conveyed  wdth 
great  difficulty,  it  is  probable,  that  by  having  fuch  earthy  or  other  fubflances  as 
have  been  mentioned  above,  or  as  could  be  conveniently  procured  in  fuch  large 

* Middleton  in  Tranfaclions  of  the  Society  of  Arts,  See.  vol.  XVII. 

I Communications  to  the  Board  of  Agriculture,  vol.  I.  p.  247. 
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cities  or  towns,  fuch  as  the  long  littery  dung  from  livery  ftables,  lime  rubbifli 
from  the  pulling  down  of  old  houfes,  and  the  fretli  earth  dug  up  in  preparing 
the  foundations  for  new  ones,  mixed  and  blended  with  it  in  the  pits  oi' 
refervoirs,  for  fome  time  before  they  are  cleaned  out,  the  difficulties  attending 
the  carriage  of  it  might  not  only,  in  a great  meafure,  be  obviated,  but  the 
difagreeable  fmell  iffiuing  from  it  be  much  correSled,  and  the  quantity  of  ma- 
nure greatly  augmented. 

By  fome  method  of  this  nature,  under  the  management  and  direftion  of 
proper  perfons,  vaft  (lores  of  fertility  might  be  provided  in  fuch  places  for 
the  neighbouring  diftrifls,  whfeh  inattention  or  popular  prejudice  at  prefent 
withhold  from  the  ufes  of  agriculture. 

In  the  vicinity  of  the  fea,  where  fliell  and  other  fmall  fifhes  can  frequently 
be  procured  in  large  quantities,  by  having  them  well  mixed  and  incorporated 
with  good  furface-mould,  peat-earth,  or  other  fimilar  matters,  a vaft  increafe  of 
good  manure  may  alfo  be  produced.  In  fuch  fituations  too,  the  weeds  cut  from 
the  fides  of  the  rocks,  or  which  are  thrown  up  by  the  tides,  when  collefted  into 
heaps,  and  mixed  with  fmall  proportions  of  lime  and  fuitable  quantities  of  mould 
or  earth,  may  contribute  greatly  to  the  increafe  of  the  compoft  heaps  on  the  farms. 

It  is  obferved  by  an  intelligent  writer,  in  fpeaking  of  calcareous  fubftances, 
that  the  recent  (hells  obtained  from  (i(hing  towns,  operate  much  more  power- 
fully as  an  animal  manure  than  as  a calcareous  matter,  when  firft  applied ; and 
that  it  is  not  impoffible  but  that  man  may,  in  time,  fall  upon  fome  contrivance 
for  obtaining  this  animal  calcareous  manure  in  much  greater  abundance  and 
perfection  than  it  has  hitherto  been  obtained.  “ There  is,”  fays  he,  “ a fmall 
fpecies  of  fre(h-water  rtvY/i,  which  increafes  fo  faft,  as  in  a furprilingly  (hort 
time  to  fill  a confiderable  fpace  with  (olid  wilks,  if  a few  of  them  have  been 
placed  in  a proper  receptacle  for  that  purpofe,  and  water  duly  adminiftered  to 
them.  If  then  ponds  were  prepared  for  this  purpofe,  and  properly  (locked  with 
this  animal,  and  if  they  were  allowed  to  increafe  till  a bed  of  them,  of  conlider- 
able  thicknefs,  was  accumulated,  might  they  not  then,”  fays  he,  “ be  taken 
out  in  abundance  to  be  employed  as  a manure  ? Thefe,  if  bruifed  under  a (lone 
like  a tanner’s  wheel,  to  reduce  the  (hell  to  fmall  fragments,  would  certainly,” 
he  fays,  “ form  as  rich  and  efficacious  a manure  as  could  poffibly  be  devifedj 
nor  could  there  be  any  difficulty  in  difpofing  the  ponds  in  fuch  a manner  as  to 
afford  aconftant  annual  fupply*.” 


* Anderfon’s  Eflays,  vol.  I.  p.  569. 
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The  vegetable  mould  or  other  materials  contained  in  the  bottoms  of  ditches, 
and  in  boggy,  hollow  places,  where  water  frequently  ftagnates,  and  large 
crops  of  aquat.c  or  other  plants  alternately  vegetate  and  decay,  may  likewifc 
be  dug  up  and  applied  with  benefit  to  foils  for  which  they  are  proper,  either 
in  the  ftate  in  which  they  are  found,  or  after  they  have  been  formed  into 
compofts  with  dung,  lime,  or  fome  other  fubftance  of  a fimilar  kind. 

Clay  may  alfo  be  employed  with  great  advantage  on  fandy  foils,  and  fave 
other  more  valuable  manures ; it  feems,  however,  to  be  the  moft  ferviceabJe 
for  this  purpofe  after  it  has  been  imperfeflly  burnt  in  clamps  or  kilns,  probably 
from  the  proportion  of  oxygen  or  pure  air  that  is  thus  combined  with  it,  or  with 
the  metallic  matters  which  it  contains.  In  fhort,  it  is  neceffary,  in  order  to  in- 
creafe  the  ftock  of  manures  on  farms  to  the  greateft  polfible  extent,  to  be  careful 
that  none  of  fuch  animal  or  vegetable  fubftances  as  are  capable  of  being 
converted  into  manure,  be  throwm  away  or  confumed  by  fire,  but  that  they  be 
all  conveyed  to  the  dung-fteads  in  the  farm-yards  or  other  places,  or  laid  in 
heaps  of  themfelves,  and  fulfered  to  pafs  into  fermentation,  by  which  they  may 
be  fpeedlly  reduced  to  manure.  Where  the  matter  thus  made  ufe  of  chiefly 
confifts  of  weeds  and  the  ftems  or  roots  of  coarfe  plants,  fuch  as  peas,  beans, 
cabbages,  docks,  nettles,  &c.  their  decay  may  be  greatly  promoted  by 
a little  quick-lime  being  blended  with  them.  Such  heaps  fhould  alfo  be 
covered  over  pretty  w^ell  with  fome  of  thofe  earthy  matters  that  have  been  fo 
frequently  mentioned. 

As  we  have  feen  that  the  different  materials  which  are  made  ufe  of 
for  the  purpofe  of  manure,  pafs  through  different  ftages  of  decompofition 
and  decay,  in  each  of  which  fuch  matters  of  the  folid  or  fluid  kinds  are 
formed,  as  are  capable  of  contributing  to  the  nutrition,  and  fupport  of  vegetable 
crops,  but  which  are  liable  to  be  diflipated  or  carried  away  by  the  agency  of 
various  caufes,  it  may  be  neceffary  to  guard  againfl  fuch  wafte  by  keeping  the 
dung-heaps  covered,  in  every  fituation,  as  much  as  poffible,  with  earth  or  foil, 
both  in  the  early  periods  in  which  heat  is  evolved,  and  at  the  later  ones,  when 
ammonia  or  volatile  alkali  is  formed.;  as  by  fuch  management  the  proceffes  of 
decompofition,  when  too  rapid,  may  be  reftrained,  and  the  elaftic  matters  that 
are  gradually  fet  at  liberty  be  abforbed  by  thefe  coverings,  while  the  more 
fluid  ones  are  detained  by  the  earthy  bottoms  on  which  they  had  been  placed, 
and  thus  the  whole  of  the  valuable  properties  of  the  manure  be  preferved. 
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In  the  application  of  manure  to  land,  feveral  circumftances  are  neceflary  to 
be  confidered,  fuch  as  the  Hate  or  condition  of  the  fubftances  w^hich  are  to  be 
made  ufe  of,  the  nature  of  the  foils  on  which  they  are  to  be  laid,  the  kind  of 
. crop  that  is  to  be  promoted  by  them,  and  the  feafon  in  which  they  are  put  into 
of  upon  the  ground. 

As  we  have  already  feen  that  changes  are  continually  taking  place  from  the 
moment  the  materials  of  the  dung-heap  are  thrown  together,  to  the  period  in 
which  they  are  reduced  into  a black  carbonic  earthy  matter ; and  that  in  mod 
of  the  different  ftages  through  which  they  pafs-  in  this  procefs  of  decompofition, 
fuch  fubftances  are  formed  as  are  capable  of  contributing  to  the  nutrition  and 
fupport  of  vegetable  crops ; it  feeras  probable,  that  in  cafes  where  manures  are 
to  be  turned  into  the  ground,  and  fuch  crops  cultivated  as  require  a fupply  of 
nourifliment  for  a confiderable  length  of  time,  they  fhould  be  employed  in  their 
Jong  or  more  imperfeftly  reduced  dates,  as  by  the  heat  which  is  evolved  in  the 
commencement  of  their  diffolution,  the  procefs  of  early  vegetation  may  be 
greatly  promoted,  and  their  gradual  decompofition  and  decay  afterwards,  under 
the  ground,  afford  a more  durable  and  regular  fupply  of  nutrient  materials,  and 
thereby  contribute  more  effeftually  to  the  growth  of  the  crops  ; but  that  where 
they  are  to  be  buried  in,  or  applied  to,  the  furface  of  the  foil,  and  intended 
merely  for  the  benefit  and  fupport  of  fuch  crops  as  are  of  fhort  duration,  or 
quickly  arrive  at  their  full  growth,  they  may  be  more  advantageoudy  made  ufe 
of  after  they  have  been  more  fully  and  completely  reduced,  as  in  this  date  the 
manure  is,  in  the  cafe  of  grafs  lands,  not  only  capable  of  being  fpread  out  in  a 
more  regular  and  uniform  manner,  by  vvhich  it  becomes  more  evenly  as  well  as 
more  generally  carried  down  to  the  roots  of  the  plants  by  rains,  but  it  is  in  the 
moft  fuitable  condition  for  allowing  the  young  plants  the  raeanf^of  fpringing  up 
with  facility,  and  at  the  fame  time,  whether  ufed  under  or  u.pon  the  foil,  of 
affording  the  crops  that  abundant  fupply.  of  uou.r.ifliment  whichis  neceffary  to 
their  fpeedy  growth  and  great  luxuriance,  and  by  thefe- means  to  contribute  the 
moft  perfeffly  to  the  promotion  of  their  increafe. 

Befides  the  above  advantages  of  long,  or  imperfectly,  decayed  manures,  they 
have  others  that  depend  on  the  foil  into  which  they  are  turned,  and  the  nature 
of  the  crops  that  are  fown  or  planted  with  them.  Where  they  are  employed 
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in  fuch  ft  iff,  clayey,  or  loamy  grounds,  as  have  a great  tendency  to  become  dry 
and  hard,  and  thereby  incapable  of  admitting  the  tender  fibrous  roots  of  grains 
or  other  plants  to  fpread  or  extend  themfelves,  and  draw  in  more  abundant  fup- 
plies  of  nourilhment,  they  may  be  ufeful  by  keeping  the  earth  around  them  in 
a more  open  and  porousilate,  from  the  flownefs  of  their  decompofition,  and  the 
gradual  and  continued  manner  in  which  the  different  elaftic  matters  are  fet  loofe 
and  united  with  the  foil.  Jflence,  when  barley,  or  fuch  kinds  of  grain  as  require 
a rather  light  and  open  ftate  of  foil,  and  thofe  bulbous  or  knobby  rooted  plants, 
fuch  as  potatoes,  that  require  much  room  to  flioot  and  extend  themfelves,  are 
cultivated  on  fuch  ftiff  foils,  they  are  generally  found  to  be  the  moft  pro- 
du£live  where  fuch  long  or  imperfeflly  reduced  manures  have  been  made  ufe 
of  in  the  preparation  of  the  land. 

And  as  in  the  flow  and  gradual  decompofition  of  the  materials  which  are  made 
ufe  of  for  manures,  when  (lightly  depofited  beneath  the  foil,  there  is  much  lefs 
wafte  of  heat  and  thofe  elaftic  matters  which  contribute  fo  greatly  to  the  fup- 
port  of  vegetation,  than  where  they  are  made  to  undergo  the  various  proceffes 
of  diffolution  in  large  maffes,  as  in  dung  heaps,  they  may  probably  fometimes 
on  that  account  be  moft  adv'antageoufly  employed  in  this  ftate. 

On  this  principle  too  the  ploughing  down  of  frefli  vegetable  crops, in  many  cafes, 
in  their  moft  fucculent  dates,  may  be  a more  economical  as  well  as  more  bene- 
ficial practice  ; efpecially  in  fuch  light  and  dry  kinds  of  foil  as  wdll  more  readily 
admit  of  their  gradual  putrcfa61ion  and  decay,  than  to  cut  and  take  them  off  for 
the  purpofe  of  being  by  other  means  converted  into  manure.  It  feems  likewife 
probable,  on  the  fame  grounds,  that  for  the  production  of  crops  of  bulbous-rooted 
vegetables  on  the  more  ftiff  and  tenacious  foils,the  matters  made  ufe  of  as  manures 
may  be  employed  with  the  greateft  advantage,  when  put  into  the  earth  before 
they  have  undergone  any  great  degree  of  decay  by  means  of  putrefaCtion,  as 
in  this  way  there  is  no  wafte,  the  whole  being  ultimately  converted  and  applied, 
though  more  (lowly,  to  the  fiipport  of  the  crops. 

As  to  the  feafon  in  which  manures  may  be  put  into  the  foil,  or  fpread  out 
upon  its  furface,  with  the  greateft  benefit  and  advantage,  though  in  praCfice 
it  muft,  in  fome  meafure,  depend  on  the  ftate  of  the  land  and  the  convenience  of 
the  farmer,  it  fliould,  in  cafes  u’here  they  are  buried  in  the  ground,  be  as  nearly 
as  poflible  to  the  periods  in  which  the  feeds  or  the  roots,  w-hich  they  are  de- 
figned  to  fupport,  are  fowm  or  placed  in  the  earth  ; and  in  the  latter  cafe,  or 
where  they  are  to  be  laid  upon  the  furface  of  the  land,  it  ought  probably  to 
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be  juft  before  the  crops  &f  grafs,  or  other  vegetables,  begin  naturally  to  fpring 
or  (hoot  forth. 

By  the  pra6Hce  of  depofiting  and  blending  the  manure  with  the  foil,  nearly 
at  the  time  the  crops  are  put  in,  there  is  fcarcely  any  wafte  of  the  fertilizing 
properties  of  fuch  fubftances,  which,  as  they  gradually  proceed  in  their  de- 
compontion  and  decay  under  the  ground,  muft  otherwifc  be  the  cafe,  the  roots 
of  the  plants  not  being  in  the  moft  proper  ftates  for  taking  them  up  and  con- 
verting them  to  their  fupport.  Befides,  in  the  ftiff,  loamy,  or  clayey  foils, 
they  have  a tendency,  as  has  been  remarked  above,  to  produce  a degree  of  light- 
nefs  and  friability  that  is  fuited  to  the  early  procefs  of  vegetation.  And  it  is 
obferved  by  an  able  writer,  that  “ the  atmofpheric  air,  which  is  buried  along 
with  the  manure  in  the  interftices  of  the  earth,  and  which  for  many  weeks,  or 
even  months,  renders  the  foil  loofe  and  eafily  impreffed  by  the  foot  on  walking 
on  it,  gradually  evolves,  by  its  union  with  carbon,  a genial  heat,  very  friendly  to 
vegetation  in  this  climate,  as  w'ell  as  the  immediate  produ6tion  of  much  fluid 
carbonic  acid,  and  probably  of  a fluid  mixture  of  nitrogen  with  hydrogen, 
which  are  believed  to  fupply  much  nutriment  to  plants  *'* 

And  by  the  application  of  fuch  manures  as  are  employed  in  the  way  of  top- 
dreflings  in  the  beginning  of  the  fpring,  they  are  laid  on  in  the  moft  favourable 
period  for  affording  their  nutritious  principles,  and  for  their  being  drank  up  by 
the  roots  of  plants,  confequently  become  ufeful  at  the  time  they  are  moft 
wanted  for  the  promotion  of  the  crops,  and  the  great  wafte  which  muft  other- 
wife  be  caufed,  either  by  the  exceffive  falls  of  rains  and  floods  in  the  winter 
feafon,  wafliing  down  much  of  the  valuable  properties  into  the  adjoining  rivers 
and  ditches,  or  the  evaporation  of  their  more  volatile  or  elaftic  matters  by  means 
of  the  fummer  heats.  Is  moft  effe6tually  guarded  againft  and  prevented. 

The  practice  common  in  fome  places  of  applying  manure  to  grafs  lands  in  the 
latter  end  of  fummer  or  beginning  of  autumn,  after  the  firft  crop  of  hay  has 
been  taken  from  the  ground  and  the  after-grafs  has  begun  to  make  fhoots,  is  not 
by  any  means  fo  favourable  as  that  of  early  fpring,  as  in  the  latter  cafe  the  gene- 
ration of  thofe  materials  that  contribute  to  the  fupport  of  vegetation  is  greatly 
promoted  by  the  conftantly  increafing  heat  of  the  vernal  and  fummer  months  j 
while  in  the  former  it  is  conftantly  checked  and  retarded  by  the  increafing  cold- 
nefs  of  the  autumn  and  winter  feafons.  Befides,  the  manure,  by  being  fpread 
©ut  upon  the  furface  of  the  land,  under  fuch  circumftances,  muft  be  the  caufe 
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of  great  lofs,  by  contaminating  the  after-grafs,  and  rendering  it  incapable  of 
being  eaten  off  by  cattle  or  other  kinds  of  live  ftock. 

Where,  however,  a fecond  crop  of  hay  is  to  be  taken,  it  may  fometimes  be 
put  on  at  fuch  times  with  advantage  to  fuch  crop,  efpecially  if  the  weather  be 
not  too  hot,  and  the  manure  in  a perfe6tly  fine  and  reduced  ftate. 

Do6tor  Fenwick,  in  his  very  ingenious  refleftions  on  manures,  has  very  w^ell 
obferved,  that  it  is  fcarcely  poflible  to  fugged  a worfe  mode  of  ufing  manures 
on  grafs  lands,  than  that  which  is  almod  univerfally  pra£iifed  in  the  neighbour- 
hood in  which  he  refides ; and  it  is  the  fame  in  many  other  parts  of  the  country, 
as  is  evident  from  the  reports  that  have  been  lately  publifiied  under  the  au- 
thority of  the  Board  of  Agriculture  : “ When  a fevere  frod  has  bound  up  the  land 
in  a date  of  impenetrable  cohefion,  the  farmers,”  fays  he,  “ wheel  on  their  dung, 
perhaps  even  when  fnow  has  covered  it.  While  the  frod  lads  the  land  can  de- 
rive no  advantage  from  the  manure,  and  when  a thaw  fupervenes  it  is  evident  that 
the  walh  from  the  melting  fnow,  or  from  the  rains  which  generally  fall  in  fuch 
weather,  mud  deprive  the  mafs  of  every  part  that  is  foluble.  The  ground,  in 
the  mean  time,  retains  the  frod  for  many  days,  and  is  therefore  incapable  of 
abforbing  the  wet  which  falls  upon  its  furface  ; and  even  when  the  Influence  of 
the  milder  air  has  reached  it,  it  can  imbibe  but  little,  being  in  general  pre- 
vioufly  filled  with  water,  and  the  quantity  which  flows  over  it  being  too  great 
for  foil  under  any  circumdances  to  drink  up*.” 

In  favour  of  this  dedru£live  and  wadeful  practice,  however  much  it  may  have 
been  defended  on  the  ground  of  the  farmer’s  leifure  or  convenience,  and  the 
little  injury  done  to  the  turf  or  fward  of  the  land,  the  fame  writer  thinks  there 
can  be  only  one  reafon  alleged,  w'hich  is,  that  manure,  when  fpread  early  in 
the  winter,  may  proteff  the  roots  of  grades  from  the  feverlty  of  frofls.  This 
too  is  probably  a midaken  notion,  as  it  is  known  to  every  one,  that  the  common 
grades  are  feldom  injured  by  the  fevered  frods  ; and  other  kinds  of  graflcs  may 
probably  not  fuffer  lefs  injury  from  the  application  of  manure  at  fuch  a feafon, 
than  from  the  feverity  of  frods. 

On  all  thefe  accounts,  therefore,  farmers  fliould  contrive  as  much  asppflible  to 
apply  the  manures,  intended  as  top-clredings  to  grafs  lands,  as  early  in  the  fpring 
as  it  can  be  conveniently  done,  which  may  be  eafily  managed  on  thofe  that  are 
dry,  and  on  fuch  as  are  inclined  to  be  w^et  and  poachy,  it  may  probably  be 
greatly  facilitated  by  having  fmall  light  carls  condru£led  for  the  purpofc,  and 
placed  on  broad  cylinders  as  wheels.  We  are  fully  convinced,  from  the  trials 
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which  we  have  made  in  applying  manures  to  grafs  lands  at  fuch  periods,  that  the 
trouble  of  the  farmer  will  not  only  be  rewarded  by  much  larger  crops  of  hay, 
but  alfo  by  a ccnfiderable  increafe  in  the  quantity  of  the  after-grafs3  and,  be- 
fides,  his  crops  in  both  infiances  will  be  more  forward  than  in  the  ordinary  me- 
thods of  putting  them  on,  cither  in  the  autumn  or  the  winter  months,  which  in 
many  cafes  is  a circumftance  of  great  importance. 

In  the  application  of  manures  to  lands  under'tillage,  as  well  as  thofe  in  the 
flate  of  grafs,  there  are  a few  other  circumftances  that  require  the  attention  of 
cultivators ; fuch  as  the  depth  they  may  be  depofited  in  the  foil,  the  modes  of  put- 
ting them  upon  the  ground,  and  the  moff  economical  methods  of  employing  them. 

As  we  have  already  feen  that  the  putrefaflion  and  decay  of  animal  and  vege- 
table matters,  whether  above  or  beneath  the  ground,  is  greatly  promoted  by  the 
free  admiflion  of  air  and  a fuitable  degree  of  moifture  to  them,  it  is  evident  that 
they  fliould  not  be  buried  fo  deep  in  the  earth,  as  that  they  may  be  prevented 
from  readily  receiving  the  aid  of  fuch  caufes  in  forwarding  their  decompofition  3 
nor,  as  the  procefs  is  known  to  be  much  retarded  by  the  fubftances  being  ren- 
dered too  dry,  fliould  they  be  placed  fo  near  the  furface,  or  be  fo  thinly  covered,  as 
to  permit  the  affion  of  the  fun  and  winds,  before  the  crops  have  rifen  to  fuch 
heights  as  to  prevent  it,  from  diffipating  and  carrying  away  their  nutritious  pro- 
perties. The  introduflion  of  the  manure  to  a middling  depth,  as  three  or  four 
inches,  would,  therefore,  on  thefe  accounts,  as  well  as  from  its  contributing  more 
expeditioufly  and  more  fully  to  the  vegetation  of  the  crops  that  may  be  put  in 
with  it,  feem,  in  general,  to  be  the  moft  advantageous  praffice ; but  on  the  lighter 
and  more  friable  foils,  it  may  be  advifable  to  plough  it  into  a greater  depth  than  in 
fuch  as  are  heavy  and  tenacious.  In  every  cafe,  however,  whether  the  manure 
made  ufe  of  be  in  a long  or  a more  reduced  flate,  it  fliould  be  perfectly  covered 
or  ploughed  into  the  earth.  The  pradlice  of  burying  manures  deep  in  the  foil, 
has  been  defended  by  fome  on  the  ground  of  its  being  the  nature  of  elaftic 
matters  to  rife  or  force  themfelves  towards  the  furface  3 but  when  they  are 
placed  to  a conflderable  depth  in  the  earth,  as  the  procefs  of  decompofition  is 
thereby  flopped,  or  fuffered  to  proceed  in  but  a very  flow  and  feeble  manner, 
little  or  nothing  efcapes  for  the'  fuppprt  of  vegetation,  or  it  is  furniflied  in  .fo 
very  flow  and  fparing  a way,  as  to  be  of  fcarcely  any  fervice  to  the  immediate 
crops.  Thus  in  the  cultivation  of  fuch  crops  as  are  placed  in  rows  or  drills, 
where  the  manure  is  put  into  a great  depth  and  covered  pretty  thickly  with 
■earth,  on  digging  them  up  at  the  end  of  many  months  it  may  frequently  be  ob- 
ferved  nearly  in  the  fame  flate  it  was  when  firfl  put  into  the  ground.  And  the 
fame  thing  is  often  noticed  by  gardeners,  where  imperfeflly  reduced  or  long 
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dung  is  placed  in  deep  trenches  and  covered  to  a confiderable  thlcknefs  with 
mould. 

In  order  that  manures  may  produce  their  effefts  in  the  mod  perfect  manner, 
they  tliould  be  fpread  over  the  furfaces  of  tlie  grounds  as  evenly  as  poffible,  whe- 
ther they  be  intended  to  be  turned  into  the  foil  or  left  upon  its  furface  as  top- 
drellings.  This  may  be  greatly  facilitated  by  placing  the  manures  out  at  firft  in 
very  fmall  heaps,  as  by  fuch  a praftice  it  may  be  f])read  over  the  ground  with 
much  greater  eafe  and  exa8nefs ; and  on  grafs  lands  much  lefs  injury  will  be 
done  by  the  bottoms  of  the  heaps. 

On  tillage  lands,  manures  fliould  always  be  turned  in,  or  otherwife  covered, 
asfoon  as  pofiible  after  they  are  fpread  out  ; for  if  this  be  negle£fed,  much  lofs 
may  be  fuftained,  efpecially  in  hot  feafons,  by  the  quick  evaporation  that 
takes  place  in  fuch  cafes.  The  beft  pradice  is  therefore  not  to  carry  more  out 
from  the  dunghill  at  a time  than  can  be  conveniently  fpread  upon  and  ploughed 
into  the  earth  in  a fliort  time  afterwards.  In  fpreading  manures  employed  as 
top-dreflings  on  grafs  lands,  much  advantage  will  be  gained  by  breaking  and 
reducing  the  clods  or  lumps  into  as  fine  a flate  as  poffible,  as  by  fuch  means .. 
they  are  not  only  applied  more  perfeSlly,  but  wafhed  by  the  rains  much  more 
readily  to  the  roots  of  the  grafles.  The  fpringing  of  the  young  grafles  is  alfo 
lefs  retarded  where  the  manures  are  rendered  fine  and  powdery,  than  where 
they  are  left  in  a cloddy  fiate. 

In  the  ufe  of  manures,  it  feems  not  improbable  but  that  fome  degree  of  faving 
may  occafionally  be  made,  as  has  been  already  recommended,  by  applying  them 
on  lands  under  tillage,  as  well  as  others,  nearly  at  the  time  the  feeds  and  roots 
are  put  into  the  ground,  or  when  the  grafles  begin  to  flioot ; as  from  the  whole 
of  the  manure  being  in  this  way  made  to  contribute  directly  to  the  fupport  of 
the  crops,  a lefs  quantity  may  be  fuflicient  for  the  purpofe  : how  far  they  may 
be  fafely  diminiflied  oh  this  principle,  can  only  be  fliewn  by  a6tual  experiments 
and  accurate  deduftions  made  from  them  but  there  are  fufficient  grounds,  from 
what  has  been  obferved,  for  fuppofing  that  it  may  be  confiderably  more  than 
can  be  eafily  apprehended  by  thofe  who  have  not  adverted  much  to  this 
circumftancc. 

Another  economical  mode  of  employing  manure  is,  by  placing  it  in  the  drills 
or  hollows  formed  for  the  reception  of  dhterent  crops  which  are  cultivated  in 
TOWS,  as  peas,  beans,  cabbages,  potatoes,  &:c. : by  this  method,  that  part  of 
the  ground  which  is  intended  to  bear  the  crop  is  only  manured,  the  intervals 
or  fpaces  between  the  rows  not  receiving  any,  from  which,  where  the  bufinefs 
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of  putting  the  manure  into  the  drills  is  properly  performed,  a great  faving  muft 
of  courfe  be  made.  According  to  the  conclufions  of  a later  writer,  the  faving 
of  manure  in  this  way  is  fo  great  as  to  conftitute  one  of  the  chief  advantages  of 
the  drill  fyftem  of  cultivation.  His  calculation  is,  that  by  ‘‘  drills  being  made 
two  feet  afunder,  and  each  drill  fix  inches  wide  at  the  bottom,  there  will  be 
juft  one  fourth  part  of  the  ground  covered  with  manure;  for  as  fix  inches, 
multiplied  by  four,  gives  two  feet,  which  will  be  the  diftance  from  drill  to  drill, 
and  as  four  multiplied  by  four  makes  fixteen,  it  follows,  that  if  the  whole  of 
the  land  had  been  covered  with  manure,  fixteen  loads  would  have  been  re- 
quired for  what  is  as  fully  and  beneficially  performed  by  four,  that  is  by  one 
quarter  of  the  quantity  ufed  by  the  old  method  of  drefling,  fuppofing  it  of  the 
fame  thicknefs  and  quality  Befides,  from  the  manure  being  in  this  method 
kept  clofely  together,  and  the  feeds  or  plants  placed  immcdiarely  upon  it,  they 
muft,  he  fufpe£ls,  receive  the  advantage  of  the  drefting  in  a more  full  and  com- 
plete manner. 

As  it  appears  probable  that  in  the  decay  of  different  materials  in  the  foil,  all 
the  nutritious  matters  as  they  are  formed  immediately  become  ufeful  for  the 
purpofe  of  vegetation,  without  any  wafte  being  fuftained,  as  muft  always  be 
more  or  lefs  the  cafe  where  they  are  depofited  together  in  heaps,  it  may  be  an 
economical  pra^ice,  as  has  been  already  obferved,  in  cafes  where  the  crops  to 
be  benefited  by  them  require  a regular  and  lafting  but  not  large  fupply  of  nou- 
rifhment,  or  where  the  ground  is  required  to  be  kept  in  an  open  and  rather 
light  ftate,  for  a confiderable  length  of  time,  to  employ  fuch  manures  in  their 
lefs  decompofed  ftates,  as  by  the  ploughing  down  of  green  fucculent  vegetable 
crops,  and  the  turning  in  of  long  ftrawy  fubftances. 

By  adopting  fuch  means,  the  more  perfeffly  formed  manures  of  the  farm 
may  be  referved  for  fuch  crops  of  luxuriant  vegetables  as  demand  more  fpeedy 
and  abundant  fupplies  of  nutrient  matters. 

In  refpeft  to  the  advantage  of  ufing  one  fort  of  manure  in  preference  to  an- 
other,  it  may  be  obferved,  that  as  animal  matters  are  found  in  general  to  un- 
dergo more  fpeedily  the  procefs  of  putrefafilion  or  decompofition,  than  thofe  of 
the  vegetable  kind,  and  as  in  moft  infiances  they  afford  thofe  mucilaginous  and 
elaftic  principles  that  contribute  fo  largely  to  the  fupport  of  vegetable  life  in 
greater  proportions  ; fuch  manures  as  are  either  wholly  or  in  a great  meafure 
compofed  of  them,  muft  be  the  moft  beneficially  employed,  where  quick  and 


■*  Experienced  Farmer,  vol.  II. 
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abundant  fupplles  of  nourifliment  are  required,  as  in  the  growth  of  all  the  more 
grofs  and  luxuriant  crops,  whether  of  grain,  plants,  or  grafTes ; and  that  as 
thofe  vegetable  fubHances  which  contain  faccharine,  farinaceous,  oily,  faline, 
or  mucilaginous  principles  in  the  largeft  quantities  are  afcertained  from  expe- 
rience to  proceed  the  moft  readily  into  the  (late  of  diflblution  or  decay,  and 
confequently  to  afford  more  fully  and  more  expeditioufly  the  nutrient  food  of 
new  plants,  where  manures  are  principally  formed  from  them,  they  (hould  be 
preferred  to  fuch  as  have  been  made  from  the  harder  and  more  ligneous  vege- 
table fubftances,  that  contain  fuch  properties  in  fcarcely  any,  or  much  fmaller 
degrees,  for  all  the  purpofes  of  agiiculture. 

And  laftly,  fuch  fubftances  as  are  found  to  contain  thofe  elementary  materials, 
of  which  vegetables  are  principally  conftituted  in  their  more  foluble  or  loofely 
combined  dates,  as  carbonaceous  matter  in  the  black  earths  or  moulds,  and 
oxygen, 'azote,  and  hydrogen,  in  burnt  clay,  raddle*,  manganefe,  and  calamy, 
fubdances  w’hich  have  hitherto  been  little  employed,  as  well  as  in  water  and 
air,  (hould  be  made  ufe  of  in  preference  to  thofe  which  polfefs  them  in  (light 
proportions  or  fcarcely  at  all. 

The  mod  convenient  and  advantageous  modes  of  applying  particular  kinds  of 
manures  have  been  fo  fully  confidered,  in  the  preceding  parts  of  the  fedtion,  that 
nothing  further  feems  neceffary  to  be  added  here  in  refpe£l  to  them. 

* Raddle,  according  to  the  information  of  Dr.  Darwin,  has  lately  been  ufed  with  advantage  on  fome 
lands  in  the  north  of  Staffordthire.  Phytologia,  p.  2*3. 
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Much  Water  necepiry  to  the  healthy  Groivth  of  Plants — Highly  injurious  to,  when  retained  in  or 
upHy  Soils  in  over  Proportions — Hence  the  Necejftty  of  removing  it,  by  draining  fitch  Lands  pre~ 
vioufy  to  other  Improvements — Circumfances  on  which  the  fuccefsful  Performance  of  this  Bufinefs 
depends — The  differ etit  f ratified  Nature  of  the  Ground  to  be  attended  to — Difiinclion  of  the  Strata 
in  different  Cafes — In  Elevations  or  Hills — In  loaver  Grounds — Reafon  of  their  Irregularity  in  dif- 
ferent Infances — Manner  in  which  Water  is  formed  and  colleEled  on  elevated  Situations'  and 
brought  down  to  the  lower  ones — Different  watery  Appearances  produced  thereby,  as  Swamps, 
Moraffes,  oozing  Springs,  weeping  Rocks,  large  Springs,  Rivulets,  isle. — Break  out  at  different 
Diftances,  according  to  the  Nature  and  Regularity  of  the  Stratum  on  which  the  Water  pnffes — On 
what  the  difference  of  Force  depends  in  different  Cafes — Nature  of  the  impervious  Strata  on  which 
the  Water  is  conduhled — Clayey  and  compafi  marly  Strata  chiefly  the  Kinds  on  which  W oter  is 
conveyed — They  extend  to  different  Depths  in  different  Cafes — The  clayey  generally  the  more  ftiper- 
flcial — Nature  of  the  intervening  porous  Materials,  ht  different  Cafes— Different  Situations  of 
Ground  in  refpedl  to  Wet nefs— Methods  of  removing  it  in  different  Cafes  and  Situations  of  Land — 
Circumflances  to  which  Attention  fhould  be  paid  in  this  View — Catfes  fi'om  which  Wetnefs  as  re- 
fpeliing  Agriculture  moflly  arifes — General  Methods  of  removing  by  intercepting  the  Water  of 
Springs — Different  Cafes  of — By  cutting  of  Drains — By  perforating  by  Means  of  the  Auger — 
Cafes  where  the  common  Method  of  cutting  various  deep  Drains  may  be  praBifed  with  Succefs — 
Where  perforating  the  thin  impervious  Strata  to  the  open  porous  ones  may  be  made  Ufe  of — Circum- 
flances that  tend  to  fioew  the  Prefence  of  Springs — Cafes  in  which  Water  may  be  intei’cepted  by 
cutting  into  the  Sides  of  elevated  Grounds,  and  carried  off  by  fuitable  Means  at  high  Levels — 
Drainage  of  Lands  lying  below  the  Level  of  the  Sen  only  to  be  effeBed  by  expcnfive  Machinery — 
Encircling  them  with  large  Ditches  might  be  beneflcial — Surface  Wetnefs,  from  the  retentive 
Nature  of  Soils  and  Peculiarity  of  Situation,  removed  by  hollow  fuperfleial  Drains  properly  formed 
— Ingrafs  Land — In  arable  Land. — PRACTICAL  METHODS  of  proceeding  in  the  Drainage  of  wet 
boggy  Lands — Circumflances  on  which  it  depends  in  different  Cajes  of — Manner  of  Levelling  for — 
Different  DireBiens  of  the  Strata  prodiwe  Differences  in — Means  of  afeertaining  the  principal  Spring 
in  cutting  Drains  in — FffeBs  of  cutting  them  improperly  in — Cuttmg  in  Cafes  of  irregular  Banks 
— Mode  of  draining  in  narrow  confined  Bogs,  where  the  porous  Stratum  containing  the  Wester  unites 
at  but  little  Depth  below  the  retentive  Material — In  ihofe  of  a more  ext ef five  Kind — In  marjhy  or 
hollow  Lands  adjoining  Rivers — Modes  of  forming  the  Drains  in  thefe  Cafes — Kinds  of  mofl  ufeful 
in — Sorts  of  Materials  employed  in  filling  them — Nature  of  Bricks  ufed  in  conflruBing  them  — 
IVhat  requiflte  to  be  attended  to  in  putting  in  the  Earth  afterwards — Signs  of  Stoppage  of 


281 


Drahiwg  nf  Land, 

-—Mcuth  of  Drains  lo  is  guarded — Circumjlances  avhlch  fscrv  the  Drains  to  he  effeBual — Method  o j 
Drainage  avhere  the  tinder  Stratum  is  porous,  different  from  that  of  thofe  jujl  defcribed — Drains  to  be 
made  in  the  tnojl  depending  Parts  through  the  upper  furf ace  Soil  to  the  retentive  Stratum — Boring  then 
necejfary  to  let  donvn  the  IV iter — Same  Purpofe  ejfEled  by  deep  Pits  or  Wells — Drains  in  thefe 
Cafes  to  be  made  narroiu  atid  filled  with  Stones — Attention  neceffary  in  forming  the  Ridges  nuhen 
the  Land  is  to  be  in  ’Tillage— 'Nature  of  porous  Stratum  firfi  to  be  afcer  tamed — Drainage  of  Hills 
cr  elevated  Pafiu re-grounds,  what  necejfary  to  be  attended  to  in— Drains  made  according  to  the 
Pfition  of  the  Strata — Trenches  necejfary  to  be  formed  high  up  in  the  nvet  Soil  to  intercept  the 
Springs — Other  Cuts  Iciver  dowii  requifiie  in  fame  Cafes — Both  Sides  of  Hills  may  often  he  drained 
by  cutting  into  the  drier— Houfes  conveniently  fupplied  "with  IVater  in  fuch  Cefes — May  fimetimes 
be  raifed  to  a great  Height  isi — The  Cuts  or  Bores  not  to  be  made  too  deep  in  thefe  Cafes — Method 
of  Drainage  where  the  Soil  is  formed  of  alternate  Beds  of  Clay  and  Sand—Reafon  ijuhy  more 
generally  experfive  in — Manner  of  cutting  the  Drains  in — Means  of  ofeertaining  the  befi  Situa- 
tion for— Modes  of  draining  in  feveral  Varieties  of,  defcribed — Reafon  why  the  Drains  fioould  be 
cut  in  an  horizontal  Direclion— Fewer  Drains  necejfa'^y  in  thefe  Soils — Caufe  of  explained — 
Mode  of  Drainage  where  the  Soil  is  porous  above  and  retentive  below,  or  the  contrary — Methods  of 
forming  the  Drains  in  the  different  Cafes  of — By  the  Spade — By  the  Plough — Modes  of  filling  them 
in— -Implements  made  ufe  of  in  cutting  them — Befi  Seafon  for  making  them— Size  of  in  different 
Injlances—Much  effected  in  fuch  Cafes  by  proper  ConJiruElion  of  Ridge  and  Furrow  Expence  and 
Duration  of  in  different  Cafes— Method  of  Drainage  in  Mines,  Quarries,  Marie,  and  other  Pits 
— Circumfiances  to  be  attended  to  in  different  Cafes — By  cutting  off  the  Springs — By  letting  the 
Water  down  into  the  porous  Stratum  below — Ufes  to  which  Water  may  be  converted  in  fame 
Injlances  of  this  Kind — ,Obfervations  on  Draining  in  general, 

A.LTHOUGH  it  has  been  clearly  Ihewn  by  the  various  experiments  and  obferv- 
ations  that  have  been  made  on  the  nature  of  vegetation,  that  a large  proportion 
of  vi^ater  is  effentially  iieceflary  for  the  fupport  of  the  healthy  growth  of  'plants, 
and  which  will  be  ftill  further  explained  in  fpeaklng  of  the  application  of 
it  to  grafs  lands ; it  is  evident  that  it  may  exift  in  fuch  over-quantities,  or 
be  fo  retained  in  or  upon  the  foil,  as  to  prove  not  only  highly  injurious  to  the 
growth  of  the  crops,  whether  of  grain  or  grafs,  but  likewife  prejudicial  to  the 
health  of  thofe  w’ho  inhabit  the  diftrifts  where  it  is  fuifered  thus  to  become  ftag- 
nant.  It  therefore  becomes  thebufinefs  of  the  farmer,  in  fuch  cafes,  to  attempt 
the  removal  of  thofe  prejudicial  exceffes  of  moifture,  before  he  commences 
any  other  operations  for  the  purpofe  of  improving  fuch  lands ; as  without  fully 
acconiplifhing  this  objeft,  in  the  fifft  inftance,  all  his  future  exertions  will  be  of 
but  little  avail.  This  may,  in  moft  inftances,  be  accomplilhed  by  means  of 
draining,  a praflice  the  fuccefsful  execution  of  which,  in  a great  meafure,  de- 
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pends,  on  a proper  knowledge  of  the  ftruQure  of  the  earth,  and  of  the  various 
ftrata  of  which  it  is  compofed,  as  well  as  of  their  relative  degrees  of  porofity 
or  capability  of  admitting  or  reje£Hng  the  paffage  of  water  through  them.,  and 
likewife  the  modes  in  which  water  is  formed  and  condufied  from  the  high  or 
hilly  fituations  to  the  low  or  level  grounds.  In  whatever  way  the  hills  or  ele* 
vations  that  prefent  themfelves  on  the  furface  of  the  globe  were  originally 
formed,  it  has  been  clearly  fliewn,  by  finking  large  pits,  and  digging  into  them, 
that  they  are  mofily  compofed  of  materials  lying  in  a ftratified  order,  and  in 
oblique  or  flanting  directions  downwards;  fome  of  which  firata,  from  their 
nature  and  properties,  are  capable  of  admitting  water  to  percolate  or  pafs 
through  them,  while  others  do  not  allow  it  any  paflage,  but  force  it  to  run  or 
filtrate  along  their  furfaces  without  penetrating  them  in  any  degree,  and  in  that 
way  to  conduct  it  to  the  more  level  grounds  below,  till  it  becomes  obftruCted 
or  dammed  up  by  meeting  with  impervious  materials  of  fome  kind  or  other, 
when  it  is  readily  forced  up  into  the  fuper-incumbent  layers  where  they  happen 
to  be  open  and  porous,  foon  rendering  them  too  wet  for  the  purpofes  of  agri- 
culture : but  where  they  are  of  a more  tenacious  and  impenetrable  quality, 
they  only  become  gradually  foftened  by  the  ftagnant  water  below  them; 
by  which  the  furface  of  the  ground  is,  however,  rendered  equally  moifi;  and 
fwampy,  though  fomewhat  more  flowly,  than  in  the  former  cafe.  It  may  alfo 
be  obferved,  that  fome  of  the  ftrata  which  conftitute  fuch  hilly  or  mountainous 
traCls  are  found  to  be  continued  with  much  greater  regularity  than  others; 
thofe  which  are  placed  neared  to  the  furface  at  the  inferior  parts  of  fuch  hills, 
or  elevations,  being  modly  broken  or  interrupted  before  they  reach  the  tops  or 
higher  parts  of  them,  while  thofe  yvhich  lie  deeper,  or  below  them  at  the  bottom,, 
fhew  themfelves  in  thefe  elevated  fituations.  Thus,  that  dratum  which  may 
lay  the  third  or  fourth,  or  dill  deeper,  at  the  commencement  of  the  valley,  may 
be  the  mod  fuperficial,  or  form  the  uppermod  layer,  on  the  fummits  of  hills  or 
mountainous  elevations.  This  arrangement  or  didribution  of  the  different 
drata  may  have  been  produced  partly  by  the  circumdances  attending  the 
original  elevation  of  fuch  mountainous  regions,  and  partly  from  the  materials 
of  the  original  exterior  drata  being  diffolved  and  carried  down  into  the 
valleys  by  fucceffive  rains,  and  other  caufes,  and  thus  leaving  fuch  as  were 
immediately  below  them  in  an  expofed  and  fuperficial  date  in  thefe  elevated 
fituations*,. 


* See  Darwdn’s  Phytologia,  p.  258. 
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But  In  whatever  way  or  from  whatever  caufes  It  may  have  happened,  that 
thofe  ftrata  which  are  placed  at  confiderable  depths  at  the  bottoms  of  hills, 
and  other  more  elevated  regions,  prefent  themfelves  and  become  fuperficlal  upon 
their  fummits,  it  is  evident  that  they  frequently  prove  the  means  of  rendering  the 
grounds  below  wet  and  fwampy  : for,  from  the  night  dews,  and  the  general 
moifture  of  the  atmofphere,  being  condenfed  in  much  greater  quantities  in  fuch 
elevated  fituations;  from  their  greater  coldnefs,  or  other  caufes,  than  in  thofe 
level  furfaces  which  are  below  * ; the  water  thus  formed,  as  well  as  that  which 
falls  in  rain  and  finks  through  the  fuperficlal  porous  materials,  readily  infinuate 
themfelves,  and  thus  palTes  along  between  the  firfi:  and  fecond,  or  ftill  more 
inferior,  ftrata  which  compofe  the  fides  of  fuch  elevations,  until  their  defeent 
is  retarded  or  totally  ©bftrufted,  as  has  been  juft  thewn,  by  fome  impenetrable 
fiibftance,  fuch  as  clay;  it  there  becomes  dammed  up,  and  ultimately  forced 
to  filtrate  flowly  over  it,  or  to  rife  to  fome  part  of  the  furface,  and  conftitute, 
according  to  the  particular  circumftances  of  the  cafe,  different  watery  ap- 
pearances in  the  grounds  below ; fuch  as  oozing  fprings,  bogs,  fwamps  or 
moraffes,  weeping  rocks  from  the  water  flowly  iffuing  in  various  places,  or 
a large  fpring  or  rivulet  from  the  union  of  fmall  currents  beneath  the 
ground.  This  is  obvious  from  the  fudden  difappearance  of  moifture  on 
fome  parts  of  lands,  while  it  ftagnates,  or  remains  till  removed  by  the.effefts* 
of  evaporation,  on  others;  as  well  as  from  the  force  of  fprings  being  ftronger 
in  wet  than  dry  w'eather,  breaking  out  frequently  after  the  land  has  been 
impregnated  with  much  moifture  in  higher  fituations,  and  as  the  feafon  be- 
comes drier  ceafing  to  flow,  except  at  the  loweft  outlets.  The  force  of 
fprings,  or  proportion  of  water  which  they  fend  forth,  depends  likewife,  in  a 
great  meafurc,  on  the  extent  of  the  high  ground  on  which  the  moifture  is  re- 
ceived and  detained,  furnifliing  extenfive  refervoirs  or  colleflions  of  water,  by 
which  they  become  more  amply  and  regularly  fupplied.  On  this  account,  what 
are  termed  bog-fprings,  or  fuch'  as  rife  in  valleys  and  low'  grounds,  are  confider- 

■ It  is  obferved  by  Dr.  Darwin,  in  the  firft  volume  of  bis  Botanic  Garden,  p.  485;  additional 
notexxvi.  that  the  loweft  ftrata  of  the  earth  appear  on  the  higheft  hills;  that  fprings  are  formed  from 
dews  (liding  between  them  ; that  mountains  are  colder  than  plains  ; i.  from  their  being  infulated  in 
the  air;  2.  from  their  enlarged  furface;  3.  from  the  rarity  of  the  air  It  becomes  a better  conduftor 
of  heat;  4.  by  the  air  on  mountains  being  mechanically  rarefied  as  It  afeends;  5.  gravitation  of  the 
matter  of  heat;  6.  the  dalhing  of  clouds  againft  hills;  of  fogs  againft  trees;  fprings  ftronger 'in 
hot  days  with  cold  nights;  ftreams  ilTue.from  fubterrancan  caverns;  from  beneath  the  fnow  on 
ihe  Alps. 
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ably  ftronger  and  more  regular  in  their  difcharge,  than  fuch  asburft  forth  on  the 
more  elevated  fituations  or  the  fides  of  eminences 

The  waters  condenfed  in  the  manner  defcribed  above  on  the  tops  of  elevated 
regions,  are  fometimes  found  to  defcend,  for  a very  confiderable  diftance, 
among  the  porous  fubftances  between  the  different  conduiSling  layers  of  clayey 
or  other  materials,  before  they  break  out  or  fhevv  themfelves  in  the  grounds 
below;  but  it  is  more  frequently  the  cafe  to  find  them  proceeding  from  the 
contiguous  elevations  into  the  low  grounds  that  immediately  furround  them. 

The  nature  and  regularity  of  the  ftratum  of  materials,  on  which  the  water 
proceeding  from  the  fummits  of  hiUs  has  to  filtrate  and  Aide  upon,  muff 
confiderably  influence  its  courfe,  as  well  as  the  effects  which  it  may  pro- 
duce on  fuch  lands  as  lie  below  and  into  which  it  muff  pafs : as  where  it  is 
of  the  clayey,  ftiflf  marly,  or  impervious  rocky  kinds,  and  not  interrupted  or 
broken  by  any  other  kind  of  materials  of  a more  porous  quality,  it  may  pafs  on 
to  a much  greater  diffance,  than  where  the  ftratum  has  been  frequently  broken 
and  filled  up  with  loofe  porous  materials,  in  which  it  will  be  detained,  and  of 
courfe  rife  up  to  the  furface. 

It  is  for  the  moft  part  on  the  clayey,  ftiff  clofe  marly,  and  unfra61:ured  ftony 
ftrata,  that  water  is  conducted  from  the  hills  and  more  elevated  grounds  into 
the  plains  and  valleys  which  are  below  them. 

Thefe  forts  of  ftrata  extend  to  very  different  depths  in  different  fituations  and 
diftri6ls,  as  has  been  frequently  noticed  in  the  digging  of  pits,  and  the  finking  of 
deep  wells,  and  other  fubterraneous  cavities.  The  clayey  ftrata  are,  however,  in 
general  found  to  be  more  fuperficial  than  thofe  of  the  compa6t,  tenacious, 
marley  kinds,  or  even  thofe  of  a firm,  uninterrupted,  rocky  nature,  and  feldom 
of  fuch  a great  thicknefs ; they  have,  neverthelefs,  been  obferved  to  vary  greatly 
in  this  refpeft,  being  met  with  in  fome  places  of  a confiderable  thicknefs,  while 
in  others  they  fcarcely  exceed  a few  inches. 

The  intervening  porous  fubffances  or  ftrata  where  clay  prevails  are  found, 
for  the  moft  part,  to  be  of  either  a gravelly  or  loofe  rocky  nature.  Stiflf  marly 
ftrata,  which  approach  much  to  the  quality  of  clay,  though  in  fome  inftances 
they  may  prefent  themfelves  near  the  furface,  in  general  lie  concealed  at  confi- 
derable depths  under  the  true  clayey,  and  other  layers  of  earthy  or  other  mate- 
rials : they  have  been  difcovered  of  various  thicknelTes,  from  eight  or  ten  feet 


* See  Johnfton’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p,  1 5. 
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to  confiderably  more  than  a hundred  *,  The  Intervening  materials,  where  llrata 
of  this  nature  are  predominant,  are  moft  commonly  of  the  more  Tandy  kinds, 
pefTefling  various  degrees  of  induration,  fo  as  in  fome  cafes  to  become  perfeftly 
hard  and  rocky,  but  with  frequent  breaks  or  filTures  pafling  through  them.  The 
loofe,  friable,  marly  ftrata  are  capable  of  abforbing  water,  and  of  admitting  it 
to  filtrate  and  pafs  through  them. 

It  may  be  concluded  from  this  view  of  the  nature  and  arrangement  of  the  vari* 
ous  ftratified  materials  that  conftitute  the  earth,  and  the  manner  in  which  water 
is  formed  on  the  more  elevated  and  hilly  fituations,  and  brought  down  from  them, 
that  the  valleys  and  more  level  grounds  below  muH  conftantly  be  liable  to  be 
overcharged  with  moifture,  and,  as  has  been  already  lliewn,  to  become  in  confe- 
quence  of  it  fpouty,  boggy,  or  of  the  nature  of  a morafs,  accordingly  as  they  may- 
be circumftanced  in  refpeft  to  their  fituation,  the  nature  of  their  foils,  or  the 
materials  by  which  the  water  is  obftru6ted  and  detained  in  or  upon  them. 

Where  lands  have  a fufficient  degree  of  elevation  to  admit  of  any  over^pro- 
portion  of  moifture  readily  pafling  away,  and  where  the  foils  of  them  are  of 
fuch  an  uniform  Tandy  or  gravelly  and  uninterrupted  texture,  as  to  allow  wa* 
ter  to  percolate  and  pafs  through  them  with  facility,  they  can  be  little  inconve- 
nienced by  water  coming  upon  or  into  them,  as  it  muft  of  neceflity  be  quickly- 
conveyed  away  into  the  adjacent  rivers  or  fmall  runlets  in  their  vicinity. 

But  where  grounds  are  in  a great  meafure  flat,  and  without  fuch  degrees  of 
elevation  as  may  be  fuffleient  to  permit  thofe  over-proportions  of  moifture  that 
may  have  come  upon  them  from  the  higher  and  more  elevated  grounds,  either; 
in  the  way  that  has  been  fliewm  above,  or  from  the  overflowing  of  rivers  andt 
fmaller  ftreams  of  water  that  may  pafs  through  or  near  them,  and  from  the 
falling  of  heavy  rains,  to  readily  pafs  away  and  be  carried  off ; and  where  the 
foils  of  the  lands  are  compofed  or  cpnftituted  of  fuch  materials  as  are  liable  to 
admit  and  retain  the  excelTes  of  moifture  that  may  in  any  of  thefe  ways  come" 
upon  them ; they  muft  be  expofed  to  much  injury  and  inconvenience  from  the 
retention  and  ftagnation  of  fuch-quantities  of  water,  and  confequently  require 
artificial  means  to  drain  and  render  them  capable  of  affording. good  crops,  whe- 
ther of  grain  or  grafs:  and,  laftly,  lands  of  valleys  and  other  low  places,  as  well ' 
as,  in  fome  cafes,  the  level  tracts  on  the  fides  or  borders  of  large  rivers  and  of" 
the  fea,  from  the  peculiarity  of  their  fituations,  and  their  being  compofed  in  a ^ 
great  meafure  of  porous  or  fpongy  materials,  formed  by  the.  diffolution  and  de- 
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ray  t)f  various  coarfe  vegetable  and  other  matters,  which  are  produced  on  them, 
or  which  have- been  gradually,  for  a vaft  length  of  time,  waflied  down  and 
•brought  into  them  from  the  hills  and  riling  grounds  by  rains  and  other 
raufes,  or  depofited  by  means  of  floods,  fo  as  to  form  different  degrees  of  accumu- 
lation, according  to  the  difference  of  lituation  or  other  circumflances,  muft  alfo 
frequently  be  fubjeft  to  great  injury  and  inconvenience  from  the  ; imbibing  and 
retaining- the  water  that  may  be  thus  forced  to  flow  up  into  or  upon  them,  either 
through  the  different  condu61ing  ftrata  from  the  hills  and  mountainous  elevations 
in  the  neighbourhood,  or  the  porous  materials  of  the  foils  ; as  in  thefe  ways  they 
may,  as  we  have  already  feen,  be  rendered  fwampy,  and  have  bogs  or  moraffes 
produced  in  them  in  proportion  to  the  predominancy  of  the  materials  by  which 
the  water  is  abforbed  and  dammed  up,  and  the  peculiarity  of  the  lituation  of  the. 
lauds  in  refpeft  to  the  means  of  conveying  it  away. 

On  yhefe  grounds,  befides  a knowledge  of  the  nature  and  inclination  of  the 
various  ftrata  that  compofe  the  interior  parts  of  the  earth,  it  is  clear  that,  in  order 
to  properly  perform  the  bufinefs  of  draining,  attention  fliould  not  only  be  paid  to 
the  diferimination  of  the  differences  in  regard  to  the  lituation  of  the  lands,  or  what 
is  commonly  denominated  drainage  level,  but  alfo  to  the  nature,  diftribution,  and 
depth  of  the  materials  that  conftitute  the  foils  or  more  fuperficial  parts  of  them, 
as  upon  each  of  thefe  fame  variety  in  refpedl  to  the  effe£ls  arifing  from  water 
retained  in  them  may  depend. 

But  though  there  may  be  confiderable  diverfity  in  the  effects  which  water 
produces  in  or  upon  lands  from  thefe  diflferent  caufes,  wetnefs  of  land,  fo  far 
as  it  refpe£is  .agriculture,  and  is  an  object  of  draining,  may  generally  depend 
on  the  two  following  caufes  : firft,  on  the  water  which  is  formed  and  collected . 
on  or  in  the  hills  or  higher  grounds,  in  the  manner  which  has  been  explained,  fil- 
trating and  Aiding  down  among  fome  of  the  different  beds  of  porous  materials 
that  lie  immediately  upon  the  impervious  ftrata,  forming  fprings  below  and 
flowing  over  the  furface,  or  ftagnating  underneath  it ; fecondly,  on  rain  or  other 
water  becoming  ftagnant  on  the  furface,  from  the  retentive  nature  of  the  foil  or 
furface  materials,  and  the  particular  nature  of  the  lituation  of  the  ground.  The 
particular  wetnefs  which  fliews  itfelf  in  different  fituations,  in  the  forms  of  bogs, 
fwamps,  and  moraffes,  for  the  moft  part  proceeds  from  the  firft  of  thefe  caufes  ; 
but  that  fuperficial  wetnefs  which  takes  place  in  the  ftiff’,  tenacious,  clayey 
foils,  with  little  inclination  of  furface,  generally  originates  from  the  latter. 

From  the  ideas  which  have  been  fuggefted  refpe£ling  the  nature  and  form- 
ation of  the  different  ftrata  that  compofe  the  earth,  and  of  the  manner  in  which 
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water  Aides,  Altrates,  or  paA'es  down  among  or  between  them,  and  forms  fprlngs, 
which,  according  to  circumAances,  render  the  grounds  below  bogg)^,  fwampy, 
or  too  wet  for  the  purpofes  of  agriculture,  it  is  evident  that  the  beft  and  moA 
certain,  as  well  as  the  moft  expeditious,  method  of  draining,  in  fuch  cafes,  muft 
be  that  of  intercepting  the  defeent  of  the  water  or  fpring,  and  tliereby  totally 
removing  the  caufe  of  wetnefs.  This  may  be  done  wdiere  the  depth  of  the 
fuperficial  Arata,  and  confequently  of  the  fpring,  is  not  great,  which  may  be  pre- 
viouAy  known  by  the  ufe  of  a draining  auger,  by  making  horizontal  drains  of 
confiderable  length  acrofs  the  declivities  of  the  hills,  about  where  the  low  grounds 
of  the  valleys  begin  to  form,  and  conne£ling  thefe  with  others  made  for  the  purpofe 
of  conveying  the  water  thus  collected  into  the  brooks  or  runlets  that  may  be  near. 
And  as  the  Arata  between  which  the  water  paffesdowm  to  produce  fuch  fprings 
have,  for  the  moA  part,  nearly  a fimilarity  of  inclination  with  that  of  the  furface  of 
the  hill  or  rifing  ground,  the  auger  holes  of  the  drains  Aiould  not,  as  is  the  general 
pra£tice,  be  made  direStly  downwards,  but  perpendicularly  to  the  furface  of 
the  elevation,  as  in  this  way  the  Aratum  on  which  the  water  paAes  down 
may  be  more  readily  dug  to  and  the  water  drawn  off*;  or  where  the  fpring 
has  naturally  formed  itfelf  an  outlet,  it  may  frequently  only  be  neceffary  to  ren- 
der it  larger,  and  of  more  depth,  which  by  affording  the  water  a more  free  and 
open  paffage  may  evacuate  and  bring  it  off  more  quickly,  or  Ank  it  to  a level 
fo  greatly  below  that  of  the  furface  of  the  foil,  as  to  prevent  it  from  Rowing 
into  or  over  it. 

« 

But  where  the  fprings,  from  the  great  thicknefs  of  the  upper  Aratum,  are 
confined  at  fuch  a depth  beneath  the  furface  as  that  they  injure  it,  by  render- 
I ing  it  conAantly  moiA,  or  by  imperceptibly  oozing  through,  it,  but  afford  no 
marks  of  any  particular  outlets;  and  where  a drain  cannot  be  cut  fo  deep  as  to 
I come  to  them,  either  on  account  of  the  great  difficulty  of  doing  it  or  the  expence 
that  muA  attend  it,  or  where  the  level  of  the  outlet  will  not  allow  of  its  being  cut 
to  that  depth  ; it  tvill  be  neceffary,  after  cutting  ditches-in  the  way  that  has  been 
! juA  explained,  to  perforate  the  foil  beneath  by  means  of  a boring  iiiArument  con- 
fiderably  deeper,  fo  as  to  reach  the  fpring,  and  thus  give  free  vent  to  the  water 
, collefted  below ; — a method  of  pradtice  which  feems  long  ago  to  have  been  in- 
' geniouAy  fuggeAed  by  Dr.  Anderfon,  and  fince  more  fully  and  more  particu- 
larly applied  by  Mr.  Elkington. 

Where  this  can  be  effedtually  accompliAied,  fuch  a number  of  perforations 


* See  Darwin’s  Phytologia,  p.  262. 
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fliould  be  made  as  will  allow  the  confined  water  to  pafs  readily  Into  the  drains, 
and  be  conveyed  by  the  connefUng  ditches  to  the  adjoining  ftreams  of  the  neigh- 
bourhood : in  thefe  cafes  the  water  coming  freely  into  the  drains  feveral  feet 
below  the  moift  furface  of  the  land,  and  being  then  conduced  away,  will  not 
be  forced  up  through  the  fuperincumbent  materials  of  the  foil  to  the  furface 
which  is  fo  much  higher  *. 

As  in  cafes  of  this  kind,  where,  after  boring  in  this  manner,  the  water  breaks 
forth  with  confiderable  violence,  it  may  fometimes  be  apt  to  bring  up  with  it 
duch  quantities  of  fand,  or  other  fubftances,  as  may  block  up  the  holes  and  pre- 
vent the  free  exit  of  the  water,  it  may  be  neceflary  to  apply  the  auger  frequently 
•in  order  to  remove  it.  A tiriking  infiance  of  this  kind  is  related  in  the  Philofo- 
phical  Tranfattions,  where,  on  the  finking  of  a well  four  feet  wide,  and  236  feet 
deep,  and  then  boring  fome  feet  deeper  with  a five-inch  borer,  fo  much  fand 
was  forced  up  by  the  impetuofity  of  the  water  that  broke  forth  as  to  fill  the 
well,  and  which  on  being  cleared  away  by  buckets  in  its  liquid  ftate,  fuffered 
the  water  to  flow  'over  the  furface  in  the  quantity  of  forty-fix  gallons  in  a 
minute. 

There  may  be  ftlll  other  fituations  of  lands,  as  where  the  uppermofi  ftratum 
is  fo  extremely  thick  as  not  to  be  eafily  penetrated,  or  where  the  fprings, 
formed  by  the  water  pafling  from  the  higher  grounds,  may  be  confined  beneath 
the  third  or  fourth  ftrata  of  the  materials  that  form  the  declivities  of  hills  or 
elevated  grounds,  on  account  of  fo  many  of  them  becoming  deficient  on  their 
tops,  or  more  elevated  parts,  and  by  this  means  lie  too  deep  to  be  penetrated 
to  by  the  cutting  of  a ditch,  or  even  by  boring ; and  ftill,  from  the  water  being 
obftrufted  by  the  different  materials  forming  the  plains  below,  may  be  forced 
up  to  the  furface,  and  produce  different  kinds  of  injurious  wetnefsf. 

In  fuch  cafes,  the  common  mode  of  cutting  a great  number  of  drains  to  the 
depth  of  five,  fix,  or  more  feet,  acrofs  the  w^et  moraffy  grounds,  and  afterwards 
covering  theqo  in  fuch  a manner  as  that  the  water  may  fuffer  no  interruption  in 
pairing  away  through  them,  may  be  praftifed  with  advantage,  as  much  of  the 
prejudicial  excefs  of  moifture  may  by  this  means  be  collected  and  carried  away, 
though  not  fo  completely  as  by  fully  cutting  off  the  fpring 

As  water  is  fometimes  found  to  be  conveyed  from  the  hills  and  high  grounds 
at  no  great  depth  beneath  the  furface  of  the  land  upon  thin  layers  of  clay, 

* See  Johnfton’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  17. 

•t  See  Darwin'a  Phytdogia,  p.  263. 
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which  have  underneath  them  fand,  ftone,  or  other  porous  or  fiffured  ftrata,  to 
a confiderable  depth  ; by  perforating  thefe  thin  layers  of  clay  in  different  places, 
the  water  which  flows  along  them  may  frequently  be  let  down  into  the  open, 
porous  materials  that  lie  below  them,  and  the  furface  land  be  thus  completely 
drained*. 

* The  Author  of  Phytologia,  after  fliewing  that  from  the  variety  in -the  direftion  of  the  ftrata  of  the  earth 
fprings  in  fome  eminences  of  ground  are  only  to  be  met  with  on  one  fide  of  the  mountain,  while  in 
others  they  may  be  on  all  fides  of  it,  remarks,  that  in  fearching  for  them  attention  Ihould  be  given  to 
the  inclination  of  the  ftrata  of  that  part  of  the  country,  which  maybe  often  feen  in  marl-pits,  gravel-pits, 
or  in  hollow  lanes.  But  they  may,  he  thinks,  in  general,  be  found  above  any  moift  or  morafly  plain 
or  valley,  the  moifture  of  which  thews  that  fprings  exift  in  the  ftrata  on  that  fide  of  the  mountain  ; and 
that  a fecond  obfervation  for  the  fame  purpofe  may  be  made  on  mifty  evenings,  as  thofe  parts  of  the  . 
grounds  where  the  mift  commences  are  moifter  than  thofe  in  their  vicinity  on  the  fame  level,  and  in 
ccnfequence  may,  generally.  If  they  are  not  hollow  bafons,  poflefs  fprings  nearer  the  furface : for  thefe 
moifter  parts  of  the  ground,  having  evaporated  more  during  the  day,  are  become  colder  on  their  furfaccs 
than  the  drier  ground  in  their  vicinity  j and  in  mifty  evenings,  which  are  at  the  fame  time  calm,  the 
ftationary  air  over  thefe  moift  parts  of  the  ground  is  alfo  more  loaded  with  the  evaporated  moifture  j and 
on  both  thefe  accounts  thefe  moifter  fitnations  are  liable  to  Ihew  a condenfation  of  aerial  vapour  fooner 
than  other  places  on  the  fame  level.  And  as  mountains  are  colder  in  proportion  to  their  height,  as 
already  explained,  the  evening  mift  fometimes  commences  fooner  on  them  than  in  the  valleys}  but  is 
feen  earlier  in  thefe  fttuations  over  the  moifter  places,  if  they  are  on  the  fame  level  with  the  drier  ones, 
exaflly  as  on  the  plains  or  valleys ; and  may  therefore  indicate  the  e.xiftence  of  fpritogs,  unlefs  thefe 
moifter  places  confift  of  hollow  bafons  containing  water,  which. if  not  attended  to  may,  In  all  fttuations, 
deceive  the  obferver.  And  that  another  obfervation  for  detc6tlng  fprings  may  be  made  in  rimy  morn- 
ings ; for  as  moift  earth  is  a better  condudtor  of  heat  than  dry  earth,  the  rime  will  fooner  melt  on  thofe 
parts  of  the  foil  which  are  kept  moift  by  fprings  under  It  than  on  other  parts  ; as  the  common  heat  of 
the  earth,  which  Is  48  In  this  country,  will  fooner  be  cosdudlcd  upwards  in  moift  places  to  diflblve  the 
rime  on  the  furface.  On  this  account,  the  rime  Is  frequently  feen  on  frofty  mornings,  when  the  heat 
of  the  air  is  not  much  above  32,  to  lie  an  hour  longer  on  dry  cakes  of  cow-dung,  or  on  bridges,  or  planks 
of  wood,  than  on  the  common  moift  ground  ; as  the  latter  much  better  condufts  the  common  heat  of 
the  earth  to  the  incumbent  rime,  which  is  In  contadl  with  it.  But  as  the  heat  of  the  common  fprings 
in  this  country  is  48,  where  they  exift,  the  rime  Is  fooner  difiblved,  than  on  the  ftagnant  moifture 
of  bogs  or  morafles.  And  as  the  fprings  about  Buxton  and  Matlock,  and  at  Bath  and  Briftol,  are  fo 
much  warmer  than  common  fprings,  it  is  highly  probable,  he  fays,  that  where  thefe  waters  approach 
the  furface  of  the  foil,  they  muft  much  fooner  diflTolve  the  rime  on  frofty  mornings}  which 'may  probably 
be  obfen'cd  in  fttuations  much  higher  than  their  prefent  apparent  fources } as  they  Aide  down  between 
the  interior  ftrata  of  thofe  hills,  beneath  the  fummit  of  which  they  are  condenfed,- from  the  fteam  of 
water  boiling  at  great  depths  in  the  earth,  which  rifes  up  through  thofe  perpendicular  clefts  of  the  rocks 
which  were  formed  at  their  original  elevation. 

He  likewife  further  remarks,  that  in  the  winter  months  the  rife  of  fprings  may  be  detefted  in  moift 
ditches  by  the  pretence  of  aquatic  plants,  as  of- water-crefs,  water-parfnip,  brook-lime } as.  in  thofe 
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In  thofe-fituations  of  land  where  moraffes  and  other  kinds  of  w’etnelTes  are 
formed  in  fuch  low  places  and  hollows  as  are  confiderably  below  the  beds  of 
the  neighbouring  rivers,  they  may,  probably,  in  many  inftances,  be  effeftually 
drained  by  arrefting  the  water  as  it  paffes  down  into  them  from  the  higher 
grounds,  by  means  of  deep  drains  cut  into  the  Tides  of  fuch  hills  and  rifing 
grounds,  and  after  collefting  it  into  them  conveying  it  away  by  pipes,  or  other 
contrivances,  at  fuch  high  levels  above  the  wet  lands  as  may  be  neceffary  : or 
where  the  water  that  produces  the  mifchief  can  by  means  of  drains,  c-ut  in  the 
wet  ground  itfelf,  be  fo  colle6ted  as  to  be  capable  of  being  raifed  by  means  of 
machinery,  it  may  in  that  way  be  removed  from  the  land. 

The  drainage  of  thofe  extenfive  tracts  of  land  that  in  many  diftri£ts  lie  fo  greatly 
below  the  level  of  the  fea,  can  only  bo  effc£ted  by  the  public,  and  by  means  of 
locks  erefted  for  the  purpofe  of  preventing  the  entrance  of  the  tides,  and  by 
windmills  and  other  expenfive  kinds  of  machinery  conftrufted  for  the  purpofe 
ofraifing  the  ftagnant  water. 

It  is  well  obferved  by  a philofophical  author,  that  it  might  be  a noble 
work,  wmrthy  of  the  attention  of  a government  that  wilhed  to  increafe  the 
quantity  of  nutriment  and  confequent  population  and  happinefs  of  the  country, 
to  employ  proper  engineers,  with  labourers,  in  fuch  numbers  as" to  environ  with 
ditches  every  moraffy  diftri£t,  of  whatever  extent,  as  lies  below  the  level  of  the 
tides,  as  the  fens  of  Lincolnfliire  and  Cambridgefliire.  Such  ditches,  he  further 
remarks,  fliould  be  cut  at  the  feet  of  the  adjacent  rifing  grounds,  or  of  emi- 
nences furrounded  with  fens,  like  iflands  in  a lake ; fo  as  to  intercept  the  wall- 
fprings  and  land-floods,  and  convey  the  water  thus  collefted  above  the  level  of 
the  morafs  into  the  ocean. 

The  fiiperficial  wetnefs  of  lands,  which  arifes  from  the  ftilf  retentive  nature 
of  the  materials,  that  conftitute  the  foils  and  the  particular  circumftances  of 
their  situations,  is  to  be  removed,  in  moft  cafes  by  means  of  hollow  fuperflcial 
drains,  judicioufly  formed,  either  by  the  fpade  or  plough,  and  filled  up  with 
fuitable  materials  where  the  lands  are  under  the  grafs  fyftem,  and  by  thefe 
means  and  the  proper  conftru£tion  of  ridges  and  furrows  where  they  are  in.  a 
ftate  of  arable  cultivation. 

Having  thus  explained  the  manner  in  which  foils  are  rendered  too  wet  for 

ditches  which  become  dry  in  the  fumnoer  thefe  plants  do  not  exift : and  when  thofe  ditches  with 
fprings  in  them  are  nearly  dry,  it  may  be  difeovered  which  way  the  current  has  formerly  defeended  by 
the  direftion  of  the  points  of  the  leaves  of  the  aquatic  plants  as  certainly  as  by  a level  j an  obfervation 
which  he  learnt  from  Mr.  Brindley,  the  great  canal-condu£tpr  of  StalFordlhire. 
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the  purpofes  of  agriculture,  and  Ihewn  the  principles  on  which  the  over-propor- 
tions of  moifture  may,  under  different  circumftances,  be  the  moft  effectually 
removed,  we  thall  proceed  to  the  practical  methods  which  are  to  be  made  ufe  of 
in  accomplifhing  the  bqfinefs  in  each  cafe. 

Methods  of  draining  boggy  land. — In  the  drainage  of  wet  or  boggy  grounds, 
arifing  from  fprings  of  water  beneath  them,  a great  variety  of  circurnttances  are 
neceffary  to  be  kept  in  view.  Lands  of  this  defcription,  or  fuch  as  are  of  a 
marfliy  and  boggy  nature,  from  the  detention  of  water  beneath  the  fpongy 
furface  materials  of  which  they  are  compofed,  and  its  being  abforbed  and  forced 
up  into  them,  are  conftantly  kept  in  fuch  ftates  of  vvetnefs  as  are  highly  im- 
proper for  the  purpofe  of  producing  advantageous  crops  of  any  kind.  They 
are,  therefore,  on  this  account,  as  well  as  thofe  of  their  occupying  very  ex- 
tenfive  traffs  in  many  diftritls,  and  being,  when  properly  reclaimed,  of  confider- 
able  value,  objefts  of  great  intereff  and  importance  to  the  attentive  agricultor. 
Wet  grounds  of  thefe  kinds,  from  the  nature  of  their  fituations,  and  the  modes 
! of  draining  them,  are  arranged  by  a late  praflical  writer  under  three  diftinff 
heads:  firft,  fuch  as  may  be  readily  known  by  the  fprings  riling  out  of  the  ad- 
I jacent  more  elevated  ground,  in  an  exa£l  or  regular  line  along  the  higher  fide  of 
the  wet  furface  j fecond,  thofe  in  which  the  numerous  fprings  that  fliew  them- 
: felves  are  not  kept  to  any  exafl:  or  regular  line  of  direftion  along  the  higher  or 

more  elevated  parts  of  the  land,  but  break  forth  promifcuoufly  throughout  the 
whole  furface,  and  particularly  towards  the  inferior  parts,  conftituting  fliaking 
quags  in  every  direction  that  have  an  elallic  feel  under  the  feet,  on  which  the 
lighten  animals  can  fcarcely  tread  without  danger,  and  which,  for  the  moll  part, 
fhew  themfelves  by  the  luxuriance  and  verdure  of  the  grafs  about  them  ; third, 
that  fort  of  wet  land,  from  the  oozing  of  fprings,  which  is  neither  of  fuch  great 
extent,  nor  in  the  nature  of  the  foil  fo  peaty  as  the  other  two,  and  to  which 
; the  term  bog  cannot  be  ftricUy  applied,  but  which  in  refpefl  to  the  modes  of 
' draining  is  the  fame  *. 

In  order  to  direfl  the  proper  mode  of  cutting  the  drains  or  trenches  in  drain- 
ing lands  of  this  fort,  it  will  be  neceffary  for  the  operator  to  make  himfelf  per- 
feftly  acquainted  with  the  nature  and  difpofition  of  the  ftrata  compofing  the 
1 higher  grounds,  and  the  conne6tion  w’hich  they  have  with  that  which  is  to  be 
! rendered  dry.  This  may  in  general  be  accompliflied  by  means  of  levelling  and 
carefully  attending  to  what  has  been  already  obferved  relpe6ting  the  formation 
of  hills  and  elevated  grounds,  and  by  infpefling  the  beds  of  rivers,  the  edges 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  19. 
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of  banks  that  have  been  wrought  through,  and  fuch  pits  and  quarries  as  may 
have  been  dug  near  to  the  land  *.  Rulhes,  alder-buthes,  and  other  coarfe  aquatic 

* It  is  remarked  by  Mr,  Johnftone,  in  his  interefting  praftical  account  of  Mr.  Elklngton’s  mode  of 
draining  land,  that  after  the  principal  fprlng,  or  that  from  which  the  others  are  formed,  has  been  fully 
determined,  it  is  one  of  the  firft  and  moft  important  parts  of  the  bufinefs,  to  afcertain  a line  on  the 
fame  level  on  one  or  both  fide.s  of  it.  This  is  to  be  done  by  means  of  levelling,  in  which  the  mftrument 
called  the  fpirit-levcl  may  be  thus  employed.  The  implement  being  properly  adjufted,  and  a flaffof  aboutt 
ten  feet  in  length,  with  a moveable  vane  or  fight  fixed  upon  the  top  of  it,  is  to  be  fet  up  in  a fitua- 
tion  between  the  objeft  from  whence  the  level  is  to  be  taken,  and  that  to  which  it  is  to  be  direiSledj 
provided  the  diftance  from  the  inftrument  to  each  of  them  is  not  too  great.  The  fituation  of  it  thould 
alfo  be  no  higher  than  the  length  of  the  ftaff  will  anfwer,  and  fo  as  it  may  be  feen  from  It  both  ways : 
then  direct  the  man  with  the  flaff  to  hold  it  at  the  main  fpring,  or  place  from  whence  you  mean  to  carry 
the  drain  j and  after  direfling  the  telefcope  to  the  ftaff,  and  adjufting  it  to  a level,  make  a fign  to  him 
to  move  the  fight  up  or  down,  till  it  be  exaflly  oppofite  the  crofs  hair  in  the  telefcope.  This  done,  with- 
out (hifting  the  inftrument  from  its  firft  pofition,  and  cautioning  the  man  to  fix  the  fight  to  the  ftaff 
at  the  point  direfted,  he  may  proceed  forty  or  fifty  yards  further  j and  after  having  again  adjufted  the 
level,  make  a fign  to  him  to  move  to  higher  or  lower  ground,  till  the  fight  on  the  ftaff  coincide  exaflly 
with  the  crofs  hair  in  the  telefcope.  He  may  then  leave  a peg  at  the  place  where  he  held  the  ftaff,. 
and  proceed,  in  like  manner,  to  other  ftations,  till  the  whole  line  is  finiftied,  leaving  pegs,  or  making 
pits,  at  the  places  where  the  ftaff  was  held.  If  the  length  of  the  line  to  be  levelled  requires  the  inftru- 
ment to  be  ftiifted  from  its  firft  pofition,  the  level  muft  again  be  taken  from  the  laft  ftation  where- 
the  ftaff  was  held,  and  the  fight  on  it  fixed  in  the  proper  place,  as  before  direfled,  proceeding  in  the 
fame  manner  at  every  forty  or  fifty  yard*  in  length,  till  the  whole  is  accompliftied.  After  the  line  is 
thus  levelled,  and  afeertained  by  marks  left  at  every  ftation  where  the  ftaff  was  fixed,  it  may  again  be 
ettamined,  and  other  pegs  put  in  between  the  firft,  the  better  to  direfl  the  workmen  in  cutting  the 
drain,  giving  the  line  fttch  turnings  and  even  fmall  deviations  from  the  courle  of  the  level,  as  may 
fhorten  or  ftraighten  it,  and  humour  the  fituation  of  the  ground.  For  the  fake  of  accuracy,  where  the 
work  requires  it,  efpecially  if  the  water  is  to  be  conveyed  any  confiderable  diftance,  or  wanted  to  fup- 
ply  a houfe,  or  for  the  purpofe  of  irrigation,  the  levels,  it  is  obferved,  may  be  proved  by  reverfing  the 
former  line  of  dire6lion.  The  fpirit-level  is  alfo,  it  is  remarked,  neceflary  for  afeertaining  how  fuch- 
fall  can  be  obtained  from  the  drain  to  the  neareft  outlet  where  the  water  can  be  difeharged,  the  fhorter 
that  diftance  being  the  better,  provided  fall  enough  can  be  had. 

It  is  further  ftated,  that  it  is  often  necetfary  to  level  a much  longer  diftance  than  the  length  of  the 
drain  may  require  to  be  cut  j but  when  the  level  of  the  whole  line  is  known,  and  the  nature  of  the  ground 
carefully  examined,  Ihort  drains  can  be  cut  on  that  line  with  openings  (places  not  dug  out)  between, 
which  will  anfwer  the  purpofe  equally  as  well  as  one  the  whole  length  j and  the  cxpence  will  be 
coiifiderably  lefs,  provided  the  length  of  the  conduitors  for  the  water  from  each  be  lefsthan  that  of  the 
openings  or  places  not  cut : but  If  the  whole  line,  with  only  one  condu£lor,  be  Ihorter  than  thefe,  it  is 
better  to  have  all  the  water  difeharged  at  one  orifice.  The  level  has  frequently  to  be  taken  from  a 
fpring  or  well,  at  a confiderable  diftance  from  the  ground  to  be  drained. 

There  is,  likewife,  another  kind  of  level,  which,  from  its  having  been  made  ufe  of  In  America,  and 
deferibed  by  Dr.  Edwards,  is  frequently  known  by  the  title  of  the  American  level,  that  is  extremely  ufe- 
fu\  in  determining  the  levels  of  drainiand  water-courfes , the  conttruilion  and  mode  of  applying  which 
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plants,  may  alfo,  in  fome  inftances,  ferve  as  guides  in  this  bufinefs,  but  they 
fliould  not  be  too  implieitly  depended  on,  as  they  may  be  caufed  by  the  flagnation 
of  rain-water  upon  the  furface,  without  any  fpring  being  prefent. 

Where  the  impervious  flratum,  that  lies  immediately  beneath  the  porous,  has 
a flanting  direction  through  a hill  or  rifing  bank,  the  furface  of  the  land  below 
that  level  will,  in  general,  be  fpongy,  wet,  and  covered  with  rulhes  on  every  fide  j 
while  the  higher  fide  of  it  will  be  found  to  deviate  very  flightly  from  a level  in 
any  part  round  it.  In  this  cafe,  which  is  not  unfrequent,  a ditch  or  drain,  pro- 
perly cut  on  one  fide  of  the  hill  or  rifing  ground,  may  remove  the  wetnefs  from 
both,  as  Ihewn  in  the  plan  *. 

But  where  the  impervious  ftratum  dips  or  declines  more  to  one  fide  of  the 

is  thus  dated  by  the  author  fird  mentioned  : “ It  is,”  fays  he,  “ formed  of  two  pieces  of  thin  wood, 
of  equal  length,  joined  together  at  top,  and  connefted  below  by  a crofs  bar.  From  the  angle  at  top, 
a lead  plummet  is  fufpended  by  a fmall  cord,  which,  when  the  indrument  dands  level  on  both  legs, 
drikes  upon  a mark  in  the  centre  of  the  connefting  bar which  may  be  better  underdood  by  confultlng 
the  annexed  plate. 

The  manner  of  ufing  it  is,  he  obferves,  fimply  this  : “ at  the  place,  from  whence  the  level  is  to  be 
taken,  drive  a wooden  peg  into  the  ground,  clofe  in  to  the  top,  upon  which  one  of  the  legs  of  the 
frame  may  red ; then  bringing  round  the  other  leg  till  it  touch  the  ground,  there  drive  in  a fecond 
peg,  and  the  fpace  betwixt  them  will  be  level.  In  proceeding  forward,  red  the  leg  of  the  frame  upon 
the  top  of  the  fecond  peg,  turning  round  the  other  leg  as  before ; and  where  it  touches  the  ground  again 
drive  in  another  peg,  and  fo  on  along  the  whole  line  to  be  levelled.  Thus,”  he  fays,  “ with  very  little 
trouble,  and  with  as  much  accuracy  as  with  the  fined  fpirit-Ievel,  will  the  courfe  of  the  drain  be  eafily 
afeertained.  But  as  it  is  neceflary  that  the  drain  diould  have  as  much  declivity  as  to  allow  the  water 
to  run  freely,  it  will  be  requifite,  in  taking  the  level,  to  regulate  the  direction  of  the  line  accordingly  : 
half  an  inch  fall  in  the  length  of  the  frame  will  be  fulficient.”  For  this  purpofe,  it  is  obferved,  it  will 
^ expedient  to  have,  befides  a number  of  wooden  pegs,  one  iron  pin  with  inches  and  halves  marked 
regularly  upon  the  fides  of  it,  from  the  top  downwards.  After  having  drove  in  the  fird  wooden  peg 
at  the  point  from  whence  you  mean  to  condu6t  the  drain,  and  having  reded  the  one  leg  of  the  frame 
upon  it,  turn  round  the  other  till  it  be  level  with  the  fird  peg there  put  in  the  iron  pin,  fo  that  this 
k‘g  of  the  frame  may  red  on  the  top  of  it  when  level ; then  drive  in  a wooden  peg  fo  far,  as  that  the 
top  of  it  may  be  one  half-inch  lower  than  that  of  the  Iron  pin.  Place  the  leg  of  the  frame  again  upon' 
this  fecond  peg,  turn  it  round  to  a level,  putting  in  the  iron  pin  till  the  top  of  it  be  equal  with  the  foot 
of  the  frame ; then  drive  in  another  wooden  peg  clofe  by  the  fide  of  it,  till  the  top  of  the  wooden  one 
be  half  an  inch  lower  than  that  of  the  iron  pin.  Proceed  iu  this  manner  fo  far  as  you  mean  to  carry 
the  drain,  which  will  have  the  fame  degree  of  declivity  all  the  way  along.  A line  thus  fet  off  is  marked 
from  A to  D in  the  reprefentation.  It  is  remarked,  that  when  made  on  a fmaller  fcale,  it  is  ufeful  in 
afeertaining  the  proper  defeent  along  the  bottom  of  the  drain, while  the  workmen  are  laying  it,  but  that 
when  made  for  this  purpofe,  the  crofs-bar  mud  be  fixed  to  the  bottom  of  the  legs,  as  marked  with, 
dotted  lines  in  the  reprefentation. 

* See  Johndone  on  Draining  Land,  p.  85. 
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hill  or  elevation  than  the  other,  the  water  will  be  dire£l:ed  to  the  more  dc- 
.prelfed  fide  of  that  ftratum  ; the  efteft  of  which  will  be,  that  one  fide  of  fuch 
rifing  ground  will  be  wet  and  fpongy,  w^hile  the  other  is  quite  free  from, 
wetnefs 

In  the  pradtical  management  of  draining  land,  it  will  be  neceftary  after  this  to 
determine  which  of  the  places  at  which  water  iffues  forth  on  the  furface,  if  there 
be  more  than  one,  is  the  real  or  principal  fpring,  and  that  from  which  the  other 
•outlets  are  fed,  as  upon  this  muft  depend  the  diredlion  of  the  ditch  or  drain, 
as  by  removing  that  the  others  muft  of  courfe  be  rendered  dry.  When  on  the 
declivity  or  fianting  furface  of  the  elevated  ground  from  which  the  fprings 
break  forth,  they  are  obferved  to  burft  out  at  different  levels  according  to  the 
difference  of  the  wetnefs  of  the  feafon,  and  where  thofe  that  are  the  lowed 
down  continue  to  run,  while  the  higher  ones  are  dry,  it  is,  in  general,  a certain 
indication  that  the  whole  are  connedled,  and  proceed  from  the  fame  fource; 
and  confequently  that  the  line  of  the  drain  fliould  be  made  along  the  level  of 
the  lowermoft  one,  which,  if  properly  executed,  muft  keep  all  the  others  dry. 
But  if,  as  has  been  the  too  frequent  practice,  the  drain  was  made  along  the  line 
of  the  higheft  of  the  outlets  or  places  v/here  the  water  breaks  forth,  without  be- 
ing fufficiently  deep  to  reach  the  level  of  thofe  below,  the  overflowings  of  the 
fpring  would  merely  be  carried  away,  and  the  wetnefs  proceeding  from  that 
caufe  be  removed  j while  the  main  fpring,  dill  continuing  to  run,  would  render 
the  land  below  the  level  of  the  bottom  of  the  dfain  ftill  prejudicioufly  wet, 
from  its  difcharging  itfelf  lower  down  over  the  furface  of  the  ground.  Thus, 
fays  the  author  mentioned  above,  it  was  the  cuftom,  until  Mr.  Elkington  ftiewed 
the  abfurdity  of  the  practice,  for  drainers  to  begin  to  cut  their  trenches  where- 
ever  the  higheft  fprings  fliewed  themfelves  between  the  zaet  and  the  ground, 
which  not  being  of  a depth  fufficient  to  arreft  and  take  away  the  whole  of  the 
water,  others  of  a fimilar  kind  were  under  the  neceffity  of  being  formed,  at  dif- 
ferent diftances,  to  the  very  bottom  of  the  declivity,  which  being  afterwards  in 
a great  meafure  filled  with  loofe  ftones,  merely  conveyed  away  portions  of  fur- 
face watetj  without  touching  the  fpring,  the  great  or  principal  caufe  of  the 
wetnefs. 

The  effefls  of  drains  formed  in  this  manner  he  afferts  to  be,  that  of  rendering 
the  furface  of  the  land  in  fome  degree  drier,  fo  long  as  they  continue  to  run  with 
freedom ; but  as  they  are  liable  foon  to  be  obftrudled  and  filled  up,  by  fand  or 


* See  Johnflone’s  Account  of  Draining  Land,  p.  23. 
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other  materrdls,  the  water  is  often  forced  out  in  different  places  and  dire6lions, 
and  thus  renders  the  land  equally  wet,  if  not  more  fo,  than  it  was  before. 

In  addition  to  this,  it  is  likewife  obferved,  in  the  work  we  have  already 
quoted,  that  it  is  a more  difficult  talk  to  drain  the  ground  a fecond  time  in  a 
proper  method,  from  the  natural  appearance  of  the  ground  being  fo  much 
changed,  and  the  burfts  of  the  old  drains,  as  well  as  the  greater  difficulty  of 
afcertaining  the  real  fituation  of  the  fprings. 

It  may  fometimes  happen,  how^ever,  as  where  the  higheff  are  the  ftrongeft 
cutlets,  that  they  may  be  the  main  or  leading  fprings;  thofe  which  fliew  them- 
felves  lower  dowm  in  the  land  being  merely  formed  by  the  water  of  the  main 
fpring  o-verflow'ing,  and  finding  itfelf  a paffage  from  an  opening,  or  the  porous 
nature  of  the  materials  of  the  foil  near  to  the  furface,  and  from  being  obffrufted 
fomewhat  further  down  in  the  ground  by  fome  impervious  ftratum.  This 
circumffance  mull  therefore,  it  is  obferved,  be  fully  afcertained  before  the 
lines  for  the  ditches  or  drains  are  marked  out. 

In  cafes  where  the  bank  or  rifing  ground  is  formed  in  an  irregular  manner, 
and  from  the  ereft  nature  of  the  fituation  or  the  force  of  the  water  underneath 
has  been  pulheH  down,  the  ditches  made  for  the  purpofe  of  draining  fuch  lands 
fliould,  it  is  remarked,  always  be  carried  up  to  a much  higher  level  in  the  fide 
of  the  elevated  ground  than  that  in  which  the  water  or  wetnefs  appears,  as  to 
the  firm  unchanged  land ; by  which,  means  the  water  of  the  fpring  may  be  cut 
off,  and  the  ground  completely  drained ; which  would  not  be  the  cafe  if  the 
trench  or  drain  were  formed  on  the  line  of  the  loofe  materials  lower  down  where 
the  water  oozes  out,  which  is  liable  to  miflead  the  operator  in  forming  the 
conducting  trench,  or  that  which  is  to  convey  the  water  from  the  crofs-drain 
on  the  level  of  the  fpring  to  the  outlet  or  opening  by  which  it  is  difeharged. 
But  wffiere  the  main  or  principal  fpring  comes  out  of  a perpendicular  or  very, 
fteep  bank,  at  a great  height  above  the  level  of  the  outlet  into  which  it  may 
difeharge  itfelf  by  means  of  a drain,  it  will  neither  be  neceffary  nor  of  any 
utility  to  form  a deep  trench,,or  make  a covered  drain,  all  the  way  from  fuch  out^- 
let  up  to  it,  as  from  the  fteepnefsof  the  defeent  the  water  would  be  liable,  whena 
the  drain  was  thus  cut,  from  the  thin  ftrata  of  fand,  and  other  loofe  materials, 
always  found  in  fuch  cafes,  to  infinuate  itfelf  under  the  bricks,  ftones,  or  other- 
fubfiances  of  which  the  drain  was  formed,  to  undermine  and  force  them  up  by 
the  ftrength  of  the  current,  or,,  probably,  in  fome  inftances,  block  the  drain  up 
by  the  loofe  fand,  or  other  matters,  which  may  be  forced  away  and  carried  down 
by  it  j in  fituations  of  this  kind,  Air,  Johnftone  obferves,  it  is  always  the  beft.  way. 
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to  begin  jufl;  fo  far  down  the  bank  or  declivity  as,  by  cutting  in  level,  the  drain 
may  be  fix  or  feveii  feet  below  the  level  of  the  fpring,  or  fuch  a depth  as  may 
be  requifite  to  bring  down  the  water  to  fuch  a level  as  will  be  fuitable  to  con- 
vey it  away  without  its  rifing  to  the  furface,  and  injuring  the  lands  around  it. 
The  reft  of  the  drain,  whether  it  be  made  in  a ftraight  or  oblique  direftion,  need 
not  be  deep,  and  may,  in  many  inftances,  be  left  quite  open  j it  ftiould,  how- 
ever, be  carefully  fecured  from  the  treading  of  cattle;  and,  where  the  land  is 
under  an  arable  fyftem  of  cultivation,  alfo  from  the  plough.  Where  it  is 
covered,  the  depth  of  about  two  feet  may  be  fufficient.  There  will  not,  in  fuch 
drains,  be  any  neceflity  for  the  ufe  of  the  auger  in  any  part  of  them. 

Where  there  Is  a difficulty  in  afcertaining  the  line  of  the  fpring,  and  confe- 
quently  that  of  the  crofs-drain,  either  from  its  not  fliewing  itfelf  on  the  furface, 
or  from  there  not  being  any  apparent  outlet,  it  may,  generally,  be  met  with  in 
carrying  up  the  conducing  drain  for  conveying  away  the  water,  which  as  foon 
as  the  operator  difcovers,  he  need  not  proceed  any  further,  but  form  the 
crofs-drain,  on  the  level  thus  difcovered,  to  fuch  a diftance  on  each  fide  of  the 
tail,  or  terminating  part  of  the  ftrata,  of  whatever  fort,  that  contains  the  water, 
as  the  nature  of  the  land,  in  regard  to  fituation  or  other  circumftances,  may 
demand.  Where,  in  forming  a crofs-drain,  the  line  indicated  by  the  fpirit  or 
other  level  is  found  to  be  in  fome  places  below  that  of  the  fpring,  and  where, 
in  boring  in  this  dire6tion,  water  is  not  found  to  follow,  it  will  be  necelfary  to 
make  ftiort  drains  or  cuts  of  the  fame  depth  with  the  crofs-drain  from  it  quite 
up  to  the  fource  of  the  fpring ; for  if  the  drain  be  cut  below  the  line  of  the 
fpring,  the  poffibility  of  reaching  it  by  means  of  an  auger  is  loft,  as  where  the 
under  ftratum  is  clay,  and  there  is  no  under  water,  the  ufe  of  the  auger  cannot 
be  effeftual  ; and  if  it  be  made  above  the  line  of  the  fpring,  it  will  be  requifitd 
to  cut  and  bore  much  deeper,  in  order  to  reach  it,  the  ground  being,  in  general, 
higher  in  that  part;  befides  the  portion  of  porous  ftratum,  below  the  drain,  may 
contain  a fufficient  quantity  of  water  to  render  the  land  wet,  and  that  may 
readily  get  down  underneath  the  trench,  between  the  holes  formed  by  boring, 
and  break  out  lower  down.  Thefe  circumftances  are  rendered  more  clear  in 
the  plan*. 

In  fituations  where  the  extent  of  bog  in  the  valley  between  two  banks  or 
eminences  is  fo  narrow,  and  limited,  as  that  the  ftratum  of  rock,  fand,  or 
other  materials  that  contains  the  water,  may  unite  below  the  clay  at  fuch  a 
depth  as  to  be  readily  reached  by  the  auger,  it  will  feldom  be  necelfary  to  have 

•*  See  Johnftone’s  Account  of  Draining  Land,  p.  2/. 
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ftiote  thsn  one  trench  up  the  middle,  well  perforated  with  holes  by  means  of  > 
the  auger;  crofs  or  branching  drains  being  unnecelTary  in  fuch  cafes.  For  not- 
withftanding  the  fprings,  that  render  the  land  injurioufly  wet  ‘in  thefe  cafes, 
burft  out  of  the  banks  or  eminences  on  every  fide,  for  the  rnoft  part  nearly  on 
the  fame  level,  the  refervoir  from  which  they  proceed  may  be  difcovered  in  the 
middle  of  the  valley,  by  penetrating  with  the  auger  through  the  layer  of  clay, 
that  confines  and  forces  the  water  to  rife  up  and  ooze  out  round  the  fuperior 
edge  of  it,  where  it  forms  an  union  with  the  high  porous  ground.  From  the 
drain  being  made  in  the  hollowefl:  part  of  the  land,  and  the  porous  ftratum  con- 
taining the  water  bein^  then  bored  into,  it  is  obvious  that  the  ditch  or  drain 
thus  formed  being  fo  much  lower  than  the  ordinary  outlet  of  the  fprings,  the 
prelTure  of  water  above  that  level,  which  is  the  bottom  of  the  drain,  muft  be 
fuch  as  to  force  that  which  is  under  the  drain  or  trench  through  the  holes  made 
by  the  auger,  and  in  many  inftances,  until  a confiderable  quantity  of  the  water 
is  evacuated,  make  it  rife  to  a greater  height  than  the  level  of  its  natural  outlet. 
The  cfFe£l  of  w'hich  muft  be,  that  the  water  forming  the  fpring  having  found  by 
thefe  means  a frefti  and  more  eafy  paflage,  will  quickly  relinquifli  its  former 
openings,  and  thus  be  prevented  from  running  over  and  injuring  the  ground,  that  , 
previoufly  laid  lower  down  than  it  — ^This  will  be  better  underftood  by  the  plate. 

But  in  fwamps  or  bogs  that  are  extenfive  and  very  wet,  other  drains  or  cuts 
than  fuch  as  convey  off  the  fprings  muft  be  made;  as  notwithftanding  the  higher 
fprings  which  chiefly  caufe  the  wetnefs  may  be  intercepted,  there  may  be  lower 
veins  of  fand,  gravel,  or  other  porous  materials,  from  which  the  water  muft 
likewife  be  drawn  off.  In  cafes  of  this  nature  where  the  land  is  to  be  divided 
into  enclofures,  the  ditches  may  be  formed  in  fuch  dlre£fions  as  to  pafs  through 
and  carry  off  colleflions  of  water  of  this  kind,  as  well  as  thofe  that  may  be  re- 
tained in  the  hollows  and  deprefllons  on  the  furface  of  the  landf.  It  is  alfo 
further  remarked  in  the  pradfical  work  juft  mentioned,  that  there  are  in  many 
places  very  extenfive  trafts  of  ground  that  are  rendered  wet,  and  become  full 
of  rulhes  and  other  coarfe  plants,  from  caufes  of  fuch  a nature  as  cannot  be  ob- 
viated, by  the  making  of  either  open  or  covered  drains,  however  numerous  they 
may  be.  Lands  in  this  fituation  are  frequently  termed  holms,  and  moftly  lie 
on  the  Tides  of  fuch  rivers  and  brooks  as,  from  the  frequency  of  their  changing 
and  altering  their  courfes  between  their  oppofite  banks,  leave  depofitions  of  fand, 
gravel,  and  other  porous  materials,  by  which  land  is  formed,  that  readily  admits 


* Sci  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  zS,  f Ibid.  39. 
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the  water  to  filtrate  and  pafs  through  it  to  the  level  of  the  laft-formed  channels,  and 
which  preferves  it  conftantly  in  fuch  a ftate  of  moifture  and  wetnefs,  as  to  render  it 
productive  of  nothing  but  ruthes  and  other  aquatic  plants;  and  if  a pit  or  ditch  be 
made  in  lands  under  thefe  circumftances,  it  quickly  fills  with  water  to  the  fame  level 
as  that  in  the  water-courfe.  This  effeCt  is,  however,  more  liable  to  be  produced, 
as  well  as  more  complete,  where  the  current  of  the  water  is  flow,  and  its  fur- 
face  nearly  equal  with  that  of  the  land,  than  where  its  defcent  is  rapid.  Un- 
der fuch  circumftances,  while  the  river  or  brook  remains  at  the  ordinary  height, 
no  advantage  can  be  gained,  whatever  number  of  drains  be  formed,  or  in  what- 
ever direction  they  may  be  made.  The  chief  or  only  means  of  removing  the 
wetnefs  of  land  proceeding  from  this  caufe  is,  that  of  enlarging  and  finking  the 
bed  of  the  ftream,  where  it  can  be  effeCted  at  a reafonable  expence:  where  there 
is  only  one  ftream,  and  it  is  very  winding,  or  ferpentine  in  its  courfe,  much  may 
however  be  effeCted  by  cutting  through  the  different  points  of  land,  and  render- 
ing the  courfe  more  ftraight,  and  thereby  lefs  liable  to  obftruCt  the  paffage  of  the 
water.  But  in  cafes  where  there  are  more  than  one,  that  fhould  always  be  made 
the  channel  of  conveyance  for  draining  the  neighbouring  land,  which  is  theloweft 
in  refpeCt  to  fituation,  and  the  moft  open  and  ftraight  in  its  courfe.  It  may  like- 
wife,  in  particular  inftances,  be  advantageous  to  flop  up  and  divert  the  waters^ 
of  the  others  into  fuch  main  channels,  as  by  fuch  means  alone  they  may  often  be 
rendered  deeper,  and  more  free  from  obftruCtion  * : the  materials  removed  from 
them  may  ferve  to  embank  and  raife  up  the  Tides  to  a greater  height,  as  while 
the  water  can  rife  higher  than  the  outlets  of  the  drains,  and  flow  backwards  into 
them,  it  muft  render  the  land  as  wet  as  it  was  before  they  were  formed,  and  the 
expence  of  cutting  them  be  thrown  away. 

In  addition  to  the  injury  done  by  the  water  from  the  rivers  in  Tome  fituations, 
fprings,  it  is  obferved,  breakout  from  the  bottom  of  the  more  elevated  banks, 
and  are  abforbed  fo  as  to  filtrate  through' the  materials  of  the  foil  above  their  levels. 
The  wetnefs  proceeding  from  thefe,  may  be  readily  intercepted,  or  reduced  to  the 
level  of  the  ftream,  by  means  of  a drain.  There  are  inftances  too,  it  is  faid,  in 
which  the  wetnefe  arifes  entirely  from  fprings ; as  where  the  foil  of  the  flat  land 
between  them  and  the  river  is  not  formed  of  loofe  fand,  or  gravel,  but  of  loam,  ora 
mixture  of  clay  and  loam.  In  fuch  inftances  as  thefe,  the  water  proceeding  from 
the  fprings  is  interrupted,  and  prevented  from  filtrating  through  the  materials 
of  the  foil,  in  its  paflage  to  the  river,  and  thus  forced  up  to  the  furface,  over 


* See  Annals  of  Agriculture,  vol.  XXXVI.  p.  8ft. 
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\sliich  it  runs.  In  order  to  (kain  land  in  this  fituation,  it  is  recommended  that 
a trench  fliould  be  commenced  at  the  lower  end  of  it,  and  brought  from  the 
river  on  the  bottom  of  the  bank  whence  the  fpring  breaks  forth.  It  ought 
likewife  to  be  cut  bdoic  the  line  of  the  fprings,  where  it  can  be  accomplifned 
with  greater  facility,  and  kept  open,  in  order  to  take  the  river  water  in  time  of 
floods,  which  would  blow  or  break  it  up  if  it  were  covered,  and  likewife  fuch 
runs  of  water  from  the  more  elevated  grounds  as  may  be  produced  by  rains. 
Short  covered  drains  muft  alfo  be  formed  from  this  trench,  a little  diflance  into 
the  bank,  the  bottoms  of  which  fliould  be  higher  than  the  level  of  that  of  the 
open  one,  in  order  to  prevent  any  of  the  water  contained  in  it  from  running 
back  into  them.  Where  the  depth  of  this  level  does  not  reach  the  ftratum 
that  contains  the  water,  in  fuch  cafes  the  auger  may  alfo  be  employed  to  tap 
or  let  off"  the  water  of  the  fprings.  Crofs-drains,  between  the  open  cut  and 
the  river,  will  not  here  be  necelfary,  as  the  whole  of  the  intercepted  water  will 
be  conveyed  along  the  bottom  of  the  bank,  and  be  difcharged  at  a lower  level 
into  the  river,  except  when  the  land  is  fo  extenfive  as  to  admit  of  being  divided 
by  crofs-ditches  into  diftinft  inclofures.  In  thefe  cales  the  open  drain,  on  the  up- 
per fide,  mayferveas  a divifion  between  the  meadow  and  the  high  grounds*. 

Alter  being  drained,  land  of  this  defeription  is  particularly  well  fituated  for 
watering,  and  the  foil  capable  of  being  greatly  improved  by  it,  w’hen  proper 
modes  are  adopted. 

Some  attention  is  required,  in  the  drainage  of  fuch  lands,  to  the  method  of 
forming  the  drains,  and  the  neceflity  of  their  being  open  or  covered.  Where 
the  land  is  to  be  inclofed  at  the  fame  time  that  it  is  drained,  as  the  line  of  the 
trench  may,  in  moft  cafes,  ferve  as  a fuitable  divifion  of  it,  there  can  be  no  doubt 
but  that  an  open  drain  will  be  the  molt  proper ; but  where  there  is  not  a ne- 
cefiity  for  inclofing  the  land,  a covered  one  may  be  preferable.  Thefe  points 
ihould  in  the  firft  place  be  determined  upon,  and  the  depth,  width,  and  other 
circumflances  of  the  drain  be  regulated  by  them. 

When  the  outlet,  by  which  the  wearer  accumulated  in  the  drain  may  be  con- 
veyed awmy,  has  been  fixed  upon,  whicb  fliould  generally  be  the  neareft:  and  mofl; 
convenient,  a trench  is  direfted  to  be  brought  up  from  it  to  the  crofs-draiii 
that  is  to  be  formed  all  along  on  the  line  of  the  fpring  ; an  inclination  of  a few 
inches  in  every  eight  or  ten  yards  being  given  for  the  purpofe  of  permitting  the 
water  to  pafs  away.  When  in  cutting  the  drain  that  is  to  take  off  the  fpring, 


* See  Johnftone’s  Account  of  Elkinglon’s  Mode  of  Draining  Land,  p.  30. 
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after  getting  through  the  clay,  there  happens  to  be  a layer  of  firm  gravel  betweeiv 
it  and  the  porous  fand  or  other  material  that  contains  the  water,  the  drain  fliould 
be  laid  upon  it,  as  being  more  folid;  and  to  perforate  the  gravel  with  a punch,  or 
dig  fmall  pits  in  it  by  the  fpade,  in  order  that  the  water  may  rife  up  and  pafs 
off  with  eafe  and  fafety,  in  preference  to  that  of  the  fand  below;  by  laying 
it  upon  which,  the  depth  and  difficulty  of  conftrudling  it  would  not  only  be 
greatly  increafed,  but  in  different  inftances  be  incapable  of  being  performed,  from 
the  level  of  the  orifice  not  permitting  its  being  cut  to  fuch  a depth.  In  cutting 
the  drain  or  trench  on  the  tail  of  a rock  likewife,  where  fuch  kind  of  ftratum 
exifts,  if  the  level  of  the  orifice  will  not  allow  of  its  being  made  fo  deep  as  to 
reach  the  rock,  the  clay  or  other  impervious  ftratum  that  may  lie  immediately 
above  muft  be  bored  through,  that  the  water  may  flow  up  through  the  fiffures 
or  cracks  in  the  ftone,  and  likewife  the  auger  holes,  into  the  drain  or  paffage ; but 
where  the  level  will  permit  of  it,  it  is  obferved,  to  be  always  more  advifable  to  cut 
the  drain  through  the  clay,  and  fo  far  into  the  rock  below  as  may  be  fufficient  for 
fupplying  the  neceffary  quantity  of  ftones  for  conftru£iing  the  drain  or  fough,  as 
by  means  of  the  ftone  being  thus  broken,  the  water  will  have  a more  free  and 
cafy  exit.  The  expence  of  cutting  the  drain  may  by  this  be  fomewhat  increaf- 
ed; but  probably,  from  its  rendering  the  quarrying  of  ftones  in  other  places,  and 
the  carriage  of  them,  unneceffary,  will,  in  moft  inftances,  more  than  compenfate 
fuch  additions  of  expence  *, 

Though,  in  the  land  to  be  drained,  there  may  be  an  old  ditch  or  water-courfe 
in  which  it  may  be  poffible  to  tap  or  let  off  the  fpring  by  means  of  the  auger,  it 
may,  it  is  remarked,  notwithftanding,  in  moft  cafes,  be  preferable  to  make  a 
new  trench  or  drain,  in  which  the  water  of  the  fpring  only  may  be  conveyed; 
and  in  fituations  where  it  is  under  the  neceffity  of  croffing  fuch  old  ditches  or 
channels  for  water,  it  muft  be  well  fecured  by  means  of  puddling  with  clay,  fo  as 
not  to  admit  any  furface  water,  which,  from  its  fudden  augmentation  in  cafe  of 
floods,  might  quickly  blow  up,  or  break  and  deftroy,  the  fough  or  drain  t- 

As  the  water  procured  by  tapping  the  fprings  in  this  way,  may  frequently  be 
made  to  ferve  different  ufeful  purpofes,  fuch  as  the  irrigation  of  land,  the  turn- 
ing of  fmall  mills,  the  fupplying  of  houfes,  the  filling  of  canals  and  ponds,  in 
paftures  for  the  ufe  of  cattle,  &c.  the  practice  ftiould  be  adopted  with  great  care, 
in  order  to  guard  againft  the  lofs  of  water  in  one  part  of  the  drain  by  the  fame 
means  that  it  may  have  been  found  in  another,  or  by  attempting  to  produce  a 
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larger  fupply.  As  by  fuch  means  it  may,  in  many  cafes,  be  let  down  from  the 
wet  retentive  ftratum  on  which  it  refts  into  the  dry  porous  one  below,  and  thus 
be  completely  loft. 

When  the  drain  is  made  through  a foft  boggy  foil,  and  wher^  it  may  have 
other  water  than  that  which  rifes  from  below  paffing  into  it,  it  will,  it  is  faid,  be 
more  proper  to  be  open  than  clofed,  as  the  ftones  ufed  in  fuch  drains  are,  from 
the  foftnefs  of  the  foundation,  foon  found  to  give  way  and  fink  down,  and  the 
fough  or  drain  liable  to  be  filled  up  and  deftroyed.  When  the  drain  is  covered, 
it  is  recommended  to  be  made  from  three  to  four  feet  in  width  at  the  top,  and 
from  one  and  a half  to  two  feet  at  the  bottom,  leaving  in  this  way  fix  or  nine 
inches  for  each  fide  ftone,  the  fame  for  the  height,  and  fix  inches  between  for 
the  conveyance  of  the  water,  conftituting  a fquare  paflage  or  fough  *.  The 
level  of  the  fituation  where  the  drain  is  to  difcharge  itfelf,  and  the  nature  of  the 
land  through  which  it  is  to  be  made,  muft  regulate  the  depth.  The  turf  is  then 
to  be  pared  off  thin  and  laid  on  one  fide,  in  order  to  be  made  ufe  of  afterwards  ; 
and  the  w’hole  of  the  mould  that  may  be  dug  up,  thrown  out  on  the  other. 
The  moft  difficult  part  of  the  bufinefs  confifts  in  laying  the  fough  when  in  run- 
ning fandsf,  it  being  frequently  requifite  under  fuch  circumftances  to  have  the 
fides  of  the  trench  fupported,  and  the  loofe  fand  prevented  from  falling  down 
among  the  ftones  employed  in  conftrudting  the  drain,  by  means  of  flat  boards 
and  props,  removed  forwards  as  the  work  proceeds.  When  the  fough  or  paf- 
fage  is  laid  with  brick,  fmall  apertures  fliould  be  left  betwixt  each,  to  allow  the 
water  to  pafs  away  from  the  tides  of  the  drain,  and  the  thin  turfs  are  then  re- 
commended to  be  placed  over  immediately  upon  the  ftones,  without  the  inter- 
vention of  any  fmall,  loofe  ftones,  the  grafs  fide  downwards  to  keep  the  mould 
from  efcaping  through  the  crevices.  This  is  neccffary,  as  the  water  principally 
proceeds  from  the  bottom  of  the  drain,  but  very  little  from  the  fides,  and  not 
the  leaft  from  the  top  |. 

Turfs  are  alfo  advifed  to  be  placed  in  the  foundation  of  the  drain  underneath 
the  trough  in  fuch  quick  loofe  fands,  to  prevent  them  from  flowing  up,  and 
to  render  the  bricks  more  fecure  in  cafe  of  their  giving  way.  In  fands  of  this 
kind  it  is  likewife  a good  way  to  dig  juft  into  the  fides  of  the  trench,  from  the 
line  of  the  fough,  where  the  auger  is  to  be  employed,  and  when  this  has  been 
done  to  cover  the  places  in  the  fame  way  as  the  fough ; as  by  this  means  the 
fend  thrown  up  by  the  fpring  may- be  readily  removed,  till  fuch  times  as  the 

^ **  See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  33. 
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force  of  the  fpring  abates,  and  it  is  free  from  the  main  current  pafling  in  the 
middle  of  the  drain. 

The  portion  of  fough  above  the  holes,  made  by  the  auger,  is  recommended 
to  be  left  open,  till  fuch  times  as  the  fand  is  brought  up,  and  the  openings  are 
become  perfeftly  free ; but  until  this  happens  the  fand  fliould  be  conllantly  re- 
moved. Afterwards  the  fough  may  be  covered  up  with  the  greateft  fafety. 
An  opening,  or  kind  of  funnel,  is  likewife  advifed  to  be  conllrufled  above  fome 
of  the  holes  formed  by  the  auger,  or  at  fome  other  convenient  part  of  the  drain, 
up  to  the  furface,  for  the  purpofe  of  occafionally  infpefting  it  and  feeing  that  it 
is  open  and  clear,  and  whether  the  run  of  water  increafes  or  is  diminiflied. 
When  the  holes  made  by  boring  are  not  fufficient  for  difcharging  or  letting  off 
the  full  quantity  of  water  that  the  fpring  can  emit,  and  when  the  ftratum  con- 
taining the  water  is  near  to  the  bottom  of  the  trench,  and  there  is  a bed  of  hard 
gravel  between,  which  cannot  be  ealily  penetrated  by  the  boring  inftrument, 
holes  or  openings  are  recommended  to  be  dug  down  to  the  fpring  by  the  fpade, 
and  afterwards  filed  up  with  fmall,  loofe  ftones,  a round  flake  or  piece  of  wood 
being  previoufly  put  down  in  the  middle  and  withdrawn  when  the  ftones  have 
been  filled  in,  in  order  that  a good  opening  for  the  water  to  flow  up  may  be 
provided*.  If  no  other  water  but  what  comes  from  the  drain  be  admitted, 
there  will,  it  is  obferved,  be  no  danger  in  fuch  cafes  of  the  holes  formed  by  the 
boring  inftrument  being  filled  up,  whether  it  be  in  an  open  or  covered  ftate,  as 
fuch  is  moftly  the  force  of  the  water  iflfuing  through  them  that  it  can  eafily  remove 
thofe  portions  of  earth  or  mud  that  may  have  been  accidentally  wafhed  into  it  j 
the  drains  can  therefore,  of  courfe,  only  be  damaged  by  the  flowing  in  of  much 
furface  or  flood  water  upon  a fudden  '[*. 

In  refpeft  to  the  materials  employed  for  the  conftruftion  of  drains  of  this  kind, 
ftones  are  certainly  the  beft  where  they  can  be  procured  at  a fufficiently  reafonable 
rate.  Bricks  may  likewife  be  made  ufe  of  where  ftones  cannot  be  had,  of  which 
there  are  feveral  different  kinds  invented  for  the  purpofe,  befides  thofe  of  the  or- 
dinary fort : — as  may  be  feen  in  the  plate.  Where  fmall  drains  are  only  wanted, 
as  in  condu£Hng  water  for  domeftic  ufes,  a brick  excavated  in  fuch  a manner  as 
to  fprmn  kind  of  fmall  arch,  may  probably  be  made  ufe  of  with  moft  advantage. 
But  in  cafes  where  larger  drains  become  necelfary,  a more  folid  kind  which  are 
formed  for  the  purpofe  in  different  ftiapes,  may  be  employed  with  greater  fuccefs. 
A fort  has  lately  been  formed  in  Warwickfhire,  that  has  been  much  employed  in 
the  conftru£Iion  of  fuch  drains.  In  making  ufe  of  bricks  of  this  defcription,  they 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  35. 
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are  laid  lingly,  without  having  a reverfed  one  underneath  ; as  when  that  is  the 
cafe,  it  has  been  found,  that  the  water  pafiing  on  the  under  one,  is  apt  to  produce  a 
fort  of  earthy  incruftation,  which  In  the  corufe  of  a few  years  becomes  fo  great  as, 
in  f)me  meafure,  to  block  up  the  paffage  of  the  water,  and  thus  render  the  draia 
ufelefs.  Where  the  foundation  is  of  a clayey  nature,  they  may  always  be  fafely 
laid  without  having  any  thing  underneath  them  ; but  where  it  is  of  a foft  fandy 
kind,  a common  brick  may  be  placed  under  each  fide  to  retard  their  finking  down, 
and  fo  placed  as  to  form  a regular  arch  that  may  refifi:  the  prelfure  from  above. 
They  are  capable  of  being  conftrufled  of  the  fame  fliape  to  any  fize,  according  to 
the  dimcnfions  of  the  drain,  or  the  quantity  of  water  it  may  convey*. 

Though  the  earth  that  has  been  dug  out  of  the  drain  in  thefe  cafes,  when 
filled  into  it  again,  may  at  firft  appear  confiderably  higher  than  the  common 
furface  of  the  land  on  the  fides,  it  fliould  be  let  remain  in  that  fate,  as  in  a little 
while  it  generally  finks  to  the  proper  level ; but  when  made  exaftly  level  at  firlf, 
from  the  earthls  gradually  finking  down,  hollows  are  formed  that  afford  lodg- 
ments for  water,  which  by  finking  through  may  injure  the  drains. 

In  very  wet  peat  grounds,  during  the  time  the  drain  is  forming,  the  water 
from  the  furface,  or  that  which  may  trickle  from  the  fides,  before  reaching  the 
main  body  of  water,  fliould  be  flopped  occafionally ; and  when  let  off  into  the 
fough,  a turf  mufl  be  placed  fo  as  to  prevent  any  foft  earthy  matter  that  may  be 
forced  down  with  it  from  pafling  through,  as  injury  may  be  done  by  it.  If  fuch 
trees  as  have  fpreading  roots  happen  to  be  in  the  line  of  the  drain,  they  ought  to 
be  completely  grubbed  up  ; as,  if  this  be  not  done,  the  fibres  of  the  roots,  by  ex- 
tending themfelves  through  the  joints  and  crevices  of  the  flones,  are  apt  to  get 
into  the  drain,  and  quickly  put  a flop  to  the  paffage  of  the  water  in  it  f* 

In  cafes  where  the  water  iffuing  from  drains  is  tinged  of  a red  ochry  colour,  it 
is  a fign  that  there  is  a ftagnation  proceeding  from  fome  caufe  or  other,  as  that 
which  has  been  jufl  mentioned,  when  the  drain  has  been  laid  amongft  trees,  or 
from  the  breaking  in  of  fome  part  of  the  fough,  which  fliould  always  be  at- 
tended to,  and  removed  or  repaired  as  fpeedily  as  poflible,  that  the  ground  may 
not  become  again  injured  by  wetnefs.  In  order  to  complete  the  bufinefs  in  all 
thefe  cafes,  the  opening  or  mouth  of  the  drain  fliould  be  carefully  guarded  by 
fome  means  or  other,  fuch  as  a railing,  from  being  poached,  or  forced  in,  and 
choked  up  by  the  treading  of  cattle  in  their  attempts  to  drink  at  it  ■,  and  where 
injuries  have  occurred  in  this  way,  they  fliould  always  be  fpeedily  removed.  The 
circumflances  which  firft  afford  evidence  of  the  efficacy  of  the  drain,  and  which. 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  37. 
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fpeedlly  become  obvious  when  the  fprlngor  refervoirof  water  has  been  properly 
drawn  off,  are,  that  all  fuch  furface  drains  as  may  have  been  formerly  made,  and 
the  neighbouring  pits,  ditches,  and  other  hollow  places  to  which  the  water 
may  have  been  dammed  up,  become  fuddenly  dry,  and  afterwards  continue  in  that 
ftate*. 

There  are  large  trafls  of  boggy  wafte  land,  in  different  diftri£ts  of  the  king- 
dom, that  cannot  be  brought  into  a ftate  of  cultivation,  from  a wetnefs  which 
does  not  originate  from  fprings  immediately  beneath  the  furface,  or  the  over- 
flowings of  any  in  the  neighbouring  high  grounds,  but  from  the  collected  rain 
water  becoming  ftagnant  on  a retentive  body  of  clay,  or  fome  other  impervious 
material,  through  which  the  water  cannot  fink;  and  being  likewife  encircled 
with  higher  ground  compofed  of  the  fame  impervious  fubflances,  the  water  of 
itfelf  can  have  no  outlet  of  the  natural  kind  ; when  fuch  lands  become  foft  and 
fpongy,  they  frequently  form  bogs  of  a very  confined  kind.  And  as  fuch  bogs 
are  often  fituated  very  greatly  below  the  ground  that  furrounds  them,  the  opening 
of  a main  drain,  or  conduftor,  to  convey  off  the  water  collefled  by  fmaller  drains, 
would  be  attended,  in  many  inflances,  with  an  expence  greater  than  could  be 
compenfated  by  the  land  after  it  had  been  drained.  The  thicknefs  of  the  im- 
pervious flratum  that  retains  and  keeps  up  the  water  in  fuch  cafes,  is  often  fo 
great,  that  though  the  flratum  below  be  of  a porous  and  open  nature,  fuch  as 
fand,  rock,  or  gravel,  the  water  cannot  of  itfelf  penetrate  or  find  a paffage  from 
the  one  into  the  other,  confequently,  by  its  continued  flagnation  above,  all  the 
different  coarfe  vegetable  produftions  that  have  for  a great  length  of  time  been 
produced  on  its  furface,  and  probably  the  upper  part  of  the  foil  itfelf,  are  formed 
into  a mafs  or  body  of  peat  earth,  equally  foft  and  lefs  productive  than  that  of 
any  bog  originating  from  water  confined  below,  and  which  is  only  capable  of 
fuflaining  the  weight  of  cattle  in  very  dry  feafons,  when  the  wind  and  fun  have 
exhaled  and  dried  up  a great  part  of  its  furface  moifture,  but  even  then  it  is  in- 
capable of  admitting  the  plough  upon  it  f. 

As  the  caufe  of  thefe  kinds  of  bogs  is  materially  different  from  that  of  thofe 
which  have  been  already  noticed,  their  drainage  muft  of  courfe  be  accomplifhed 
in  a different  way.  The  following  method  of  proceeding  is  recommended  as  per- 
haps the  leafl  expenfive.  In  the  middle,  or  moft  depending  part,  of  the  ground, 
the  firft  drain  may  be  cut,  into  which  all  the  others  fliould  be  made  to  lead: 
the  number  and  direction  of  which  muft  be  regulated  by  the  extent  of  the 
bog.  They  fliould  be  cut  through  the  peat,  or  moift  fpongy  upper  foil,  to  the 


*•  See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  38,  f Ibid,  p.  51, 
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ftirface  of  the  clay,  or  other  retentive  ftratum  of  materials,  which  mufl  then 
be  perforated  or  bored  through  in  order  to  let  the  water  down  into  the 
pervious  ftratum  below,  by  which  it  may  be  abforbed  and  taken  up.  The  fame 
effeft  might  be  produced  by  forming  one  large  well,  or  pit,  in  the  middle  or 
lowed  part  of  the  bog,  by  digging  through  into  the  porous  dratum  below,  and 
conne£ling,  the  o.her  drains  with  it,  as  by  fuch  a method  the  trouble  and  expence 
of  boring  along  the  drains  would  be  faved. 

In  thefe  cafes,  when  drains  are  made,  they  fliould  always  be  cut  as  narrow  as  it 
is  poflible  to  make  them,  and  after  the  holes  have  been  formed  in  them  by  boring,, 
filled  up  with  loofe  dones  to  within  about  a foot  and  a half  of  the  furface, 
which  fpace  may  be  made  up  by  a portion  of  the  earth  that  had  been  taken 
out,  putting  a turf  the  green  fide  to  the  dones  before  the  earth  is  thrown  in. 
By  this  means  the  water  and  prejudicial  moidure  of.  the  peat,  or.  upper  foil, 
may  be  taken  away  by  the  drains,  and  pafs  off  through  the  boles  that  have 
been  formed  in  their  bottoms.  But  where  pits  are  employed,  thefe  fliould  only 
be  filled  with  fmall  dones  to  the  level  of  the  bottom  of  the  drain,  the  fillin£r 
being  performed  as  foon  as  poflible  after  they  are  formed*:  where  there  is  a 
chalky  dratum  below,  after  taking  it  out,  the  flints  contained  in  it  may  be  made 
ufe  of  in  this  way,  with  much  advantage  ; and  where  the  drains  can  .be  carried 
into  quarries,  where  the  done  is  much  filTured,  nothing  more  will  be  neceflary  f. 
"Where  land  of  this  fort  is  afterwards  to  be  ploughed,  great  attention  fliould  be 
given  to  the  forming  of  the  ridges,  and  giving  them  a regular  defeent  towards  - 
the  main  drain,  which  will  contribute  greatly  to  the  aflidance  of  the  others,  in 
conveying  off  heavy  falls  of  rain  water  when  they  occur. 

But  previous  to  any  attempt  to  drain  lands  of  this  kind  in  the  way  that  has  been 
deferibed,  it  is  recommended  as  proper  to  afeertain  whether  the  porous  dratum  ^ 
under  the  clay  be  dry,  and  capable  of  receiving  the  water  when  let  down  into  it ; , 
or  already  lb  loaded  with  moidure  itfelf,  as,  indead  of  receiving  more  from  above,, 
it  may  force  up  a large  quantity  to  the  furface,  and  thus  increafe  the  evil  it  was  - 
intended  to  remove.  This  may  be  the  cafe  in  many  indances  j and  the  fubdratum 
contain  water  which  affords  no  appearances  of  wetnefs  on  the  furface,  at  the 
place,  on  account  of  the  compaft  body  of  clay  that  is  placed  over  it,  but  which, 
from  its  being  connefled  with  fome  fpring  that  is  higher,  may  flow  up,  when  an 
opening  or  palfage  is  given  it  either  by  means  of  a pit  . or  the  auger.  In  this  way  a 

* See  Anderfon’s  Treatifc  on  Draining,  p,  88. 
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greater  quantity  of  water  might  be  brought  to  the  furfaces,  which,  from  its  being 
confined  by  the  furrounding  banks,  would  render  the  ground  much  more  wet 
than  before,  and  in  particular  fituations  produce  very  great  degrees  of  wetnefs. 
When  the  furrounding  high  ground  declines  lower  than  the  bog,  though  it  may 
be  at  a confiderable  diftance,  by  the  aid  of  the  level,  and  the  appearance  of 
the  furface,  the  nature  of  the  ftratum  underneath  may,  it  is  obferved,  in  fome 
degree,  be  afcertained  ; and,  notwithftanding  it  may  already  contain  water,  a 
drain  may  be  formed  into  it  to  carry  off  that  water,  and  what  may  likewifc  be  let 
down  into  it  from  the  retentive  ftratum  that  lies  above  it ; — as  is  feen  by  the  plate. 

Methods  of  draining  hilly  lands. — The  draining  of  hills,  and  elevated  pafture 
lands,  have  hitherto  been  but  little  attended  to,  though  the  herbage  which  is 
produced  by  the  wetnefs  of  them  from  fuch  inattention  is,  probably,  the  princi- 
pal caufe  of  a difeafe  extremely  fatal  to  fome  of  the  animals  which  they  fupport. 

Draining,  in  fituations  of  this  kind,  is  not,  in  general,  attended  with  great  ex- 
pence, as  the  drains  need  feldom  be  covered  or  filled  up,  only  in  fuch  places 
as  may  be  fufficient  for  paffages  for  the  animals  to  crofs  by.  And  though, 
where  the  depth  of  the  trench  does  not  come  to  the  water  confined  below, 
it  may  be  ncceffary  to  perforate  lower,  there  need  not  be  any  fear  that 
the  holes  wall  fill  up,  even  where  the  drain  is  left  open,  as  the  impetuofity 
of  the  water  itfelf,  as  has  been  feen,  will  remove  any  fand  or  mud  that  may  fall 
into  them,  w'here  much  flood  or  furface  water  does  not  get  in : fmall  openings 
may,  however,  be  made  along  the  upper  fide  of  the  trench,  in  order  the  more  ef- 
feftually  to  fecure  them  againft  any  obftruftions  ; and  in  thefe  the  perforations 
may  be  made,  leaving  the  mouth  of  the  holes  ab®ut  fix  inches  higher  than 
the  bottom  of  the  drain,  which  will  be  without  the  reach  of  the  water  that  may 
be  collefted  during  the  time  of  heavy  rains.  This  may,  however,  be  better  un- 
derftood  by  the  reprefentation  in  the  plate 

The  fides  or  declivities  of  many  hills,  from  the  irregularity  of  thedifpofition  of 
■the  ftrata  that  compofe  them,  are  often  covered  with  alternate  portions  or  patches 
of  wet  and  dry  ground.  By  the  general  appearance  of  the  furface,  and  the 
vegetable  products  that  are  grown  upon  it,  the  nature  and  direction  of  the  inter- 
nal ftrata  may,  as  has  been  already  obferved,  frequently  be  afcertained  with  fo 
much  certainty,  as  to  determine  the  line  or  direftion  of  a drain,  without  the 
neceffity  of  examining  below  the  furface  of  the  land,  as  the  eafe  or  difficulty  of 
draining  fuch  grounds  depends  folely  on  the  pofition  of  the  different  ftrata  of 
which  the  hill  or  elevation  may  be  formed,  and  upon  the  ere£l  or  flanting  direc- 

* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land, 
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tfon  of  the  rock,  or  other  retentive  body  in  which  the  water  is  contained  ; 
where  the  rock  has  a flanting  or  horizontal  inclination,  the  whole  of  the  different 
fprings  or  outlets,  that  fhew  rhemfelves  on  the  furface,  may  originate  from  or  be 
connefled  with  the  fame  colleftion  or  body  of  water,  and  may  be  all  drained 
and  dried  up  by  cutting  off,  or  letting  out,  the  main  body  of  w'ater,  by  which 
they  are  fupplied,  at  the  interior  part  of  the  refervoir,  or  that  part  where  the 
water  would  of  its  own  accord  readily  run  off,  if  it  were  not  confined  beneath 
an  impervious  covering  of  clay,  or  fome  other  material. 

But  in  cafes  where  the  rock  lies  in  an  ere6t  or  perpendicular  form,  and  con- 
tains only  partial  colleflions  of  water,  in  fome  of  the  more  open  cracks  or  fif- 
fures  of  the  done,  that  difcharge  themfelves  at  various  openings,  or  outlets,  that 
have  not  the  leaft  connexion  with  each  other  j it  would  be  an  idle  and  fruitlefs 
endeavour  to  attempt  the  cutting  of  them  off,  by  means  of  one  drain,  or  by 
boring  into  any  one  of  them  in  particular,  without  cutting  a drain  into  each, 
as  is  Ihewn  in  the  plate.  In  this  cafe  it  is  more  advifable  to  make  the  main 
drain  wholly  in  the  clay,  with  fmaJl  cuts  made  up  to  each  outlet,  than  along 
the  place  where  the  fprings  burft  out;  as  in  that  line  or  diredion  it  would  be 
too  greatly  in  the  rock,  and  confequently  be  extremely  difficult  to  cut,  on  ac- 
count of  the  nature  and  difpofition  of  the  ftone  : when  the  water  paffing  out 
on  the  line  of  the  fprings  can  be  found  by  the  auger  in  the  main  drain,  at 
the  point  where  it  joins  it,  it  will,  it  is  oblerved,  be  the  more  completely  cut  off; 
but  where  this  is  not  prafticable,  the  depth  of  the  fmall  cuts  may  reduce  it  to 
fuch  a level  as  will  prevent  its  flowing  over,  and  injuring  the  furface  of  the 
land  below  it  *. 

In  fuch  hills  as  are  conflituted  of  alternate  ftrata  of  rock,  fand,  and  clay,  the 
furface  of  the  latter  may  frequently  be  wet  and  fwampy,  while  that  of  the  for-- 
mer  is  dry,  and  capable  of  producing  good  crops  of  grafs  ; in  all  fuch  cafes,  in 
order  to  drain  the  land  completely,  as  many  cuts  will  be  neceffary  as  there  may 
happen  divifions  of  wet  and  dry  foil : the  fummit,  or  mofl:  elevated  part  of 
fuch  hills,  being  moftly  formed  of  loofe  porous  materials,  through  which  the  rain 
and  other  water  defcends,  till  its  paffage  becomes  obftrufted  by  fome  impervi- 
ous bed  or  ftratum,  fuch  as  clay,  when  it  is  forced  up  to  the  furface,  and  runs 
or  oozes  over  the  obftrufling  ftratum  ; and  after  having  overflowed,  the  upper 
clay  furface  is  immediately  abforbed  and  taken  up  by  the  fucceeding  porous 
one,  and  finking  into  it  in  the  fame  way  as  before  pafles  out  again  at  the  lower- 
fide  of  it,  and  renders  the  furface  of  the  next  clayey  bed  prejudicially  wet  as  it. 

* See  Johnftone’s  Acceunt  of  Elldngton’s  Mode  of  Draining  Land,  p.  45, 
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had  done  in  the  firft.  In  tliis  way  the  fame  fpring  may  affed  all  the  other  frrata 
of  the  fame  kind,  of  which  the  hill  confifts,  from  the  higheft  part  down  the 
whole  of  the  declivity,  and  produce  in  the  bafon,  or  hollow  at  the  bottom,  a 
lake  or  bog,  fliould  there  not  happen  to  be  a palTage  or  opening  to  take  away 
the  water.  Jn -order  effedtually  to  drain  hills  of  this  kind,  it  is  remarked,  that 
it  will  be  the  mod:  advifable  to  begin  by  forming  a trench  along  the  upper  fide 
of  the  mppermofi;  rufliy  foil,  by  which  means  the  higheft  fpring  may  be  cut  off  j 
but  as  the  rain  and  other  water  that  may  come  upon  the  next  portion  of  porous 
foil  may  fmk  down  through  it,  to  the  lowefl  part,  and  produce  another  fpring, 
a fecond  cut  muft  be  made  in  that  part  to  prevent  the  water  from  affedfing  the 
furface  of  the  fucceeding  clayey  bed.  And  fimilar  cuts  muft  be  formed  fo  far 
down  the  declivity  .as  the  fame  fprings  continue  in  the  fame  way  to  injure  the 
land,  and  in  fome  cafes  a fufficiency  of  water  may  probably  be  obtained  to  irri- 
gate the  land  below,  or  foi'  fome  other  ufeful  purpofe. 

It  fometimes  happens,  however,  that  the  ftrata  of  which  hills  are  compofed  are 
difpofed  with  fuch  regularity,  as  has  been  already  fliewn,  that  the  water  con- 
tained in  them  may  be  capable  of  being  taken  away  from  either  fide  on  the 
fame  level,  a circumftance  which  might  be  in  fome  cafes  ad  van  tageoufly  applied 
in  draining  one  fide,  and  watering  the  other,  as  there  is  frequently  on  one  fide 
wet  fwampy  ground,  while  on  the  other  it  is  much  too  dry  for  the  purpofes  of 
healthy  vegetation.  This  often  arifes  from  the  retentive  body  of  clay  that  keeps 
up  the  water  not  being  difpofed  in  a horizontal  or  flanting  direflion,  but  having 
a dip  or  depreflion  more  to  one  fide  than  the  other,  and  from  the  dry  fide  being 
overlapped  by  a ftratum,  or  covering  of  clay,  on  which  account  the  water  is  under 
the  neceflity  of  ififuing  at  the  open  fide;  but  when  a paffage  is  afforded  it  on 
the  dry  fide,  by  a drain  or  trench  lower  than  that  by  which  it  pafles  off  on  the 
wet  fide,  the  courfe  of  the  water  below  may  be  changed  without  much  diffi- 
culty *.  From  the  oppofite  fide  being  porous  and  fandy,  it  becomes  a refervoir 
for  the  reception  of  the  rain  water,  which  afterwards  difcharges  itfelf  through 
the  opening  formed  in  the  clay  ; a circumftance  which  may  be  of  much  utility 
in  furnifliing  water  for  domeftic  ufes,  in  cafes  where  the  fituation,  in  refpeft  to 
the  hill,  will  admit  of  it,  and  thus  render  the  additional  expence  of  conveying  it 
by  other  means  unneceffary.  Where  a refervoir  of  water  is  confined  in  a low 
fituation  contiguous  to  higher  land,  it  may  often  be  raifed  fo  as  to  fupply  houfes, 
or  be  otherwife  ufeful,  notwithftanding  it  is  much  below  that  level,  by  confining 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  47. 
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k in  a pipe  or  narrow  brick  opening.  For  the  refervolr  or  coIleSlion  of  water 
whence  the  fpring  or  outlet  of  water  is  furniflied  being  pent  up,  and  confined 
between  two  impervious  flrata,  and  the  higher  part  of  it  extending  probabljr  in 
many  cafes  to  a great  height  and  dillance  in  the  elevated  ground,  it  is  plain 
that  if  a hole,  or  perforation,  be  made  through  the  fuperincumbant  ttratum,  into 
the  lowed:  part  of  the  porous  bed  containing  the  water,  it  may  be  raifed  by  be- 
ing confined  nearly  as  high  as  the  level  of  the  head  of  the  refervoir,  or  collettion 
of  water.  In  conducing  drains  for  fuch  purpofes  as  thefe  it  will,  however,  al- 
ways be  neceflary  to  be  cautious  not  to  cut  or  bore  in  them  fo  deep  as  to  reach 
a porous  ftratum,  as  by  that  means  the  water  that  had  been  found  in  one  fitua- 
tion  might  be  thus  let  down  and  lod  in  another  *.  Thefe  different  cafes  of 
draining  may  be  better  underftood  by  the  plate. 

The  pollibility  of  railing  water  in  particular  fituations  by  different  methods 
of  this  nature,  has  been  fully  fliewn  in  various  inftances,  in  digging  wells  and 
pits  to  great  depths. 

JMethods  of  draining  7nlved  foils. — Where  the  foil  is  of  a mixed  and  varied  na- 
ture, but  the  mod;  prevailing  parts  of  the  clayey  kind,  the  bufinefs  of  draining 
is  confiderably  more  tedious  and  difficult,  than  where  the  fuperficial  and  inter- 
nal parts  have  greater  regularity.  In  fuch  forts  of  lands,  as  all  the  different 
colle6Iions  of  water  are  perfe6fly  didinfl  from  each  other,  by  means  of  the  beds 
of  clay  that  feparate  them,  each  collection  becomes  fo  much  increafed,  or  accu- 
mulated, in  the  time  of  heavy  rains,  that  they  are  filled  quite  to  the  level  of  the 
furface  of  the  clay,  by  which  they  are  furrounded,  when  the  water  getting  a 
free  paffage,  as  it  would  over  the  edges  of  a bowl  or  difh,  overflows  and  faturates 
the  furface  of  that  bed  of  clay,  in  fuch  a manner  as  to  render  it  fo  perfe6fly 
wet  and  four,  that  its  produce  becomes  not  only  annually  more  and  more 
fcanty,  but  the  foil  itfelf  more  fterile  and  unprodu6five. 

From  the  fand  beds  in  fuch  cafeshaving  no  communication  with  each  other, 
it  muft  evidently  require  as  many  drains  as  there  are  beds  of  this  kind,  in  order 
fully  to  draw  off  the  water  from  each  of  them.  A drain  or  trench  is  therefore 
recommended  to  be  cut  from  the  neareft  and  lowefl;  part  of  the  field  intended 
to  be  drained,  up  to  the  higheft  and  moft  diftant  fand  bank,  in  fuch  a line  of 
dire£fion  as,  if  poffible,  to  pafs  through  fome  of  the  intermediate  fand  beds, 
and  prevent  the  labour  and  expence  of  making  longer  cuts  on  the  Tides,  which 
would  otherwife  be  requifite;  but  where  many  aw^kw'ard  turnings  in  the  main 
trench  would  be  the  confequence  of  this,  and  would  lengthen  it,  and  where,  by 

* See  Johnftone’s  Account  of  Elkington's  Mode  of  Draining  Land,  p,  48. 
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pafllng  acrofs  the  beds  in  parts  higher  than  the  ftirface  of  the  clay  which  fur- 
rounds  them,  it  would  greatly  increafe  its  depth,  and  be  worked  with  difficulty, 
efpecially  when  rock  or  running  fand,  drains,  made  fomewhat  in  the  fhape  of  a 
Y,  ffiould  branch  off  to  the  different  beds,  in  order  to  take  off  the  water  they  may 
contain,  and  convey  it  into  the  principal  one,  as  fliewn  in  the  plate*. 

But  notwithftanding  the  fand  beds  let  the  water  they  contain  out  on  every 
fide,  in  fuch  a way  as  to  injure  the  clay  furface  quite  round  them,  it  is  further 
obferved,  that  a drain  made  on  one  fide,  may  be  fufficient  to  completely  draw  off 
the  water  from  the  whole,  and  hinder  it  from  burfiing  out  at  either  fide,  if  the 
place  where  it  is  cut  be  the  Idvveft,  or  moft  depending.  But  unlefs  the  drain  be 
fo  cut,  it  cannot  poffibly  have  this  effeft,  while  the  water  can  meet  with  a 
paffage  on  the  contrary  fide  of  the  bank,  lower  than  the  bottom  of  the  drain. 
This  circumftance  muft,  therefore,  in  the  firfi;  place  be  attended  to;  and  by  a 
careful  examination  of  the  ground,  and  the  application  of  the  level,  the  moff 
proper  fide  and  fituation  for  the  drain  may  be  readily  afcertained.  And  when 
the  water  breaking  out  round  the  bank  has  been  feen  in  dry  feafons  to  run  at  one 
part,  and  not  at  the  others,  it  is  a fign  that  that  is  the  loweft  point,  and  that 
by  cutting  the  drain  on  the  line  of  that  level,  the  water  may  afterwards  be  pre- 
vented from  rifing  fo  high  as  the  upper  outlets,  or  above  the  level  of  the  bottom 
of  the  drain,  even  in  the  mod  wet  times  of  the  year  f . 

But,  befides  the  lands  confiituted  in  this  way,  there  are  others  that  have  much 
fimilarity,  only  the  different  beds  are  of  lefs  extent,  and  lie  together  with  greater 
regularity,  in  confequence  of  which  they  can  be  drained  in  a more  eafy  manner 
with  lefs  cutting,  and  of  courfe  at  lefs  expence.  Below  the  layers  or  beds  of 
fand  and  clay  that  lie,  in  this  manner,  alternately  together,  and  nearly  parallel 
to  each  other,  is,  generally,  it  is  remarked,  a body  of  impervious  clay,  which 
keeps  up  the  water  that  is  contained  in  the  fand,  and  which  being  conftantly 
full,  renders  the  adjacent  clay  moift,  and  in  wet  feafons  runs  or  trickles  over  it. 
As  in  thefe  cafes  the  principal  under  ftratum  of  clay  is  rarely  above  four 
or  five  feet  below  the  furface,  a drain  is  advifed  to  be  cut  to  that  depth  through 
the  middle  of  the  field,  if  it  have  a defcent  from  both  fides;  but  if  it  declines  all 
to  one  fide,  the  drain  muft  be  made  in  that  place,  as  the  water  will  more  readily 
difcharge  itfelf  into  it;  and,  unlefs  the  field  be  of  great  extent,  and  have  more  de- 
preffions  or  hollows  in  it  than  one,  one  drain  may  be  quite  fufficient  for  the  pur- 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  65,  t Ibid,  66. 
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pofe,  as  by  crofling  the  different  beds  that  retain  the  water  It  muff  take  it  ofF 
from  each  of  ihem  ; — as  may  be  feen  in  the  plate  *. 

A principal  difficulty  in  draining  ground  of  this  nature,  and  which  renders  it 
impra6ticable  by  one  drain,  is  when  the  direction  of  the  alternate  layers,  or  beds 
of  clay  and  fand,  lie  acrofs  the  declivity  of  the  land,  fo  that  one  drain  can  be  of 
no  other  fervice  than  that  of  conveying  away  the  water  after  it  has  palled  over 
the  different  ftrata,  and  would  naturally  ftagnate  in  the  lowed;  part  of  the 
field,  if  there  was  no  other  paffage  for  it.  Where  the  land  lies  in  this  way, 
which  is  frequently  the  cafe,  it  will  therefore,  it  is  remarked,  be  neceffary,  be- 
fides  the  drain,  in  the  loweff  part,  to  have  others  cut  up  from  it  in  a flanting  di- 
reftion,  acrofs  the  declivity,  which,  by  croffing  all  the  different  veins,  or  narrow 
ffrata  of  fand,  may  be  capable  of  drawing  the  water  from  each  of  them  j — as 
Ihewn  in  the  plate  f. 

We  have  already  explained  the  method  to  be  purfued  in  draining,  where  fuch 
alternate  ftrata  are  more  extenfive,  and  the  wetnefs  produced  by  larger  fprings, 
fo  as  to  form  fwamps,  at  very  different  heights  or  levels,  on  the  tides  of  fuch 
hills,  or  elevated  grounds. 

In  the  draining  of  mixed  foils  of  this  kind,  it  will  always  be  firft  neceffary  to 
afcertain,  with  accuracy,  the  inclination  of  the  alternating  ftrata,  or  the  pofition 
of  them,  in  refpefl  to  the  field  to  be  drained,  as  this  muff  in  a great  ineafure 
guide  the  direction  of  the  drains.  This  may  be  effefted  in  moft  cafes  from  the 
appearances  of  the  furface  of  the  ground,  the  nature  of  the  herbage,  and  other 
circumftances,  as  has  been  already  ftiewn. 

In  drains  under  thefe  circumftances  there  is  rarely  any  neceflity  for  perforat- 
ing the  bed  below,  as  the  required  depth  of  the  trench  is  fully  fufficient,  and 
as  there  is  either  no  refervoir  of  water,  which  from  the  want  of  conne£Iion 
with  higher  land  can  rife  up  through  the  perforations,  or  it  is  at  fuch  a 
depth,  and  under  fuch  a body  of  clay,  that  it  cannot  be  injurious  to  the  fur- 
face  ground  J. 

In  thefe  cafes  it  is  recommended  that  the  drains,  after  being  formed  at  the 
bottom,  in  the  manner  of  a fough,  or  fet  in  the  way  of  a triangle,  be  filled 
fome  way  up  by  fmall  ftones,  tough  fods  being  applied  green  fide  downwards 
upon  them  before  the  mold  is  filled  in.  But  where  ftones  cannot  be  readily  pro- 
cured, faggots  may  be  employed  in  their  place,  where  they  are  plentiful : the 
under  part  of  the  drain  being  laid,  or  coupled  with  ftones,  fo  as  to  form  a chan-' 
nel  or  paffage  for  the  conveyance  of  the  water  that  may  fink  through  the  faggots, 

Sre  Jobnftonc’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  67.  -f  Ibid,  p.  68.  J Ibid.  69. 
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and  for  the  purpofe  of  rendering  them  more  durable  ; as  where  the  water  cannot 
get  freely  off,  which  is  generally  the  cafe  where  there  is  not  an  open  paffage 
made  of  feme  folid  material,  it  muft,  by  its  ftagnation,  foon  deflroy  the  faggots, 
and  choke  up  the  drain  *. 

In  fully  accomplifhing  the  drainage  of  fuch  kinds  of  foils  as  thefe,  attention 
fliould  always  be  paid,  where  the  land  is  much  on  the  defeent,  to  mark  out  the 
branching  drains  in  a fufficiently  horizontal  direftion,  fo  that  the  fall  may  not 
be  too  rapid,  by  which  the  bottom  of  the  trench  may  be  rendered  uneven,  and 
the  paffage  of  the  w^ater  be  thus  impeded,  which  might  foon  force  them  up  and 
make  them  ufelefs;  but  the  fall  fliould,  however,  be  fo  much  as  that  the  water 
may  fully  clear  its  way.  The  circumftance  that  renders  fewer  drains  neceffary  in 
fuch  lands  as  have  a horizontal  pofitlon.  Is,  that  the  W'ater  is  brought  equally 
from  the  fides  of  them,  while  thofe  on  a Hoping  direftion  only  draw  from  the 
upper  fide  of  the  drains,  confequently  require  them  to  be  more  numerous  and 
clofer  to  each  other.  Indeed,  in  all  fituations  where  furface  draining  is  to  be 
had  recourfe  to,  this  is  the  cafe  ; but  it  is  more  particularly  fo  in  fuch  forts  of 
grounds  as  have  a retentive  fubftratum,  on  w^hich  the  porous  furface  materials 
are  depofited. 

Soils  conflituted  of  beds  of  clay  and  fand,  in  the  manner  that  has  been  juft  de- 
feribed,  are  fometimes  charafterifed  and  known  in  places  where  they  are  very 
prevalent,  as  fome  parts  of  Lancafliire,  by  fuch  terms  as  have  a relation  to  the 
circumftance  of  their  holding  water,  in  the  way  that  fome  kinds  of  veffels  do  f. 

Sometimes,  too,  the  water  is  found  to  be  retained  in  fmall  beds  of  folid  rock,, 
that  are  croffed  and  intercepted  by  beds  of  clay  J. 

Methods  of  draining  retentive  foils, — The  praftical  mode  of  drainage  in  fuch< 
foils  as  are  compofed  of  porous  materials  above,  and  fuch  as  are  retentive  below,, 
or  the  contrary,  is  materially  different  from  that  which  has  been  deferibed  above.. 
Many  trafts  of  level  land  are  injured  by  the  ftagnation  of  a fuperabundant  quam 
tity  of  water  in  the  upper  parts  of  the  furface  materials,  which  does  not  rife  up 
into  them,  from  any  refervoirs  or  fprings  below.  The  removal  of  the  wetnefs  ins 
thefe  cafes  may,  for  the  moft  part,  be  effefted  without  any  very  heavy  expence.. 
-From  the  upper  or  furface  foil  in  fuch  cafes  being  conftituted  of  a loofe  porous 
ftratum  of  materials,  to  the  depth  of  from  two  to  four  or  five  feet,  which  has  a 
ftiff  retentive  body  of  clay  underneath  it,  any  water  that  may  come  upon  the 
furface  from  heavy  rains,  or  other  caufes,  readily  filtrates  and  finks  down  through 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p,  69,  -f-  Sand-pots,  or  gut,  i Ibid  70. 
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it,  until  it  renches  the  obHrufling  body  of  clay,  which  prevents  it  from  proceed- 
ings the  confcquence  of  which  is,  that  the  porous  open  foil  above  is  fo  filled  and 
faturatcd  with  water,  as  to  be  of  little  utility  for  the  purpofe  of  producing  crops 
of  either  grain  or  grafs.  Land  fituated  in  this  way  is  frequently  faid  to  be  wet 
bottomed  by  farmers;  in  order  to  remove  this  kind  of  wetnefs,  it  feldom  requires 
more  than  a few  drains,  made  according  to  the  fituation  and  extent  of  the  field, 
of  fuch  a depth  as  to  pafs  a few  inches  into  the  clay,  between  which  and  the  under 
furface  of  the  porous  earth  above,  there  will  obvioufly  be  the  greateft  ftagnation, 
and  conrcquently  colleflion  of  water,  efpecially  where  it  does  not  become  much 
vilible  on  the  furface.  In  thefe  cafes  there  is  not  any  neceifity  for  having  recoiirfe 
to  the  ufe  of  the  boring  infirument,  as  there  is  no  water  to  be  difcharged  from 
below. 

When  the  field  to  be  drained  has  only  a flight  declination,  or  flope,  from  the 
fides  towards  the  middle,  one  drain  cut  through  the  porous  fupcrficial  materials 
into  the  clay,  in  the  lowefl:  part  of  the  ground,  may  be  fufficient  to  bring  oft" 
the  whole  of  the  water  detained  in  the  porous  foil.  This  effe£f  may  likewife  be 
greatly  promoted  by  laying  out  and  forming  the  ridges  fo  as  to  accord  with  the 
dire£Iion  of  the  land,  and  by  the  ufe  of  the  plough  or  fpade  in  removing  ob- 
ftru6lions,  and  deepening  the  furrows,  but  which  may  be  better  underftood 
by  the  plate-*.  In  fuch  fituations,  where  the  drain  has  been  formed  in  this 
manner,  the  water  will  flow  into  it  through  the  porous  furface  materials,  it 
is  obferved,  as  well  as  if  a number  of  fmall  trenches  were  cut  from  it  to  each 
fide,  as  is  the  practice  in  Eflex,  and  fome  other  parts  of  the  countryj  but  which  is 
evidently  an  ufelefs  and  unneceflTary  labour  and  expence,  and  befides  the  field 
is  greatly  injured  by  fo  much  cutting.  The  drain  made  in  the  hollow  may  fre- 
quently ferve  as  a divifion  of  the  field,  in  which  cafe  it  may  openj  but  in  other 
circumftances  it  may  be  more  proper  to  have  it  covered  f. 

Where  a field  of  this  defeription  has  more  than  one  hollow  in  its  furface,  it  is 
remarked,  that  it  will  obvioufly  be  requifite  to  have  more  than  one  main  drain  j 
but  when  it  is  nearly  level,  or  only  inclines  flightly  to  one  fide,  a trench  or  drain 
along  the  loweft  part,  and  the  ridges  and  furrows  formed  accordingly,  may  be 
fufficient  for  effe£ling  its  drainage as  may  be  feen  in  the  plate.  There  may, 
however,  be  cafes,  as  where  a field  is  large  and  very  flat,  in  which  fome  fide  cuts 
from  the  principal  drain  may  be  neceflary,  which  muft  be  made  a little  into 

• See  Johnltone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  71. 

f Ibid,  p.  73. 
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the  clay,  and  as  narrow  as  they  can  be  wrought,  and  then  61Ied  up  with  ftoncs 
or  other  fuitable  materials.  In  the  manner  that  will  be  prefently  defcribed. 
Thefe  points  may  be  better  underftood  by  the  plate. 

But  though  this  is  the  plan  that  is  to  be  purfued  in  draining  foils  where  the 
porous  body  is  upon  the  furface,  there  are  other  more  extenTive  cafes  of  ground 
which  are  alfo  much  injured  from  wetnefs,  but  in  which  the  foil  is  formed  in  a 
direQly  oppofite  manner,  the  clay  fubftance  confHtutIng  the  furface,  and  the 
porous  body  being  underneath.  We  have  already  pointed  out  the  methods  of 
proceeding  in  cafes  of  this  kind,  where  the  wetnefs  of  the  land  is  fuch  as  to  do 
great  injury,  and  where  the  retentive  bed  or  ftratum  that  keeps  up  the  w'ater 
is  of  fuch  a depth  as  to  be  under  the  neceflity  of  being  perforated,  or  bored 
through  by  means  of  inlfruments.  But,  from  the  depth  of  the  drain  itfelf  being 
iu  thefe  cafes  fufficient  to  penetrate  to  the  porous  ftratum  below,  the  mode  of 
draining  them  is  to  be  noticed  in  this  place. 

In  general,  lands  of  this  nature  lie  extremely  flat,  and  without  the  leafl:  de- 
clivity, by  which  the  injurious  ftagnant  water  on  the  clay  furface  can  poflibly 
get  off,  without  the  affiftance  of  drains  being  formed  for  the  purpofe  ; but  in  foils 
of  the  fame  fort  where  the  fltuation  is  more  of  a declivity,  there  is  rarely  any 
bad  effects  from  the  fame  caufe.  Soils  of  this  nature  are  however  drained  with 
greater  difficulty,  and  require  a much  greater  number  of  trenches  or  cuts,  than 
thofe  of  any  other  kind,  as  they  mufl.  be  marked  out  and  difpofed  in  fuch  a way 
as  to  colledl  and  convey  the  water  every-where  from  the  furface  j as  it  can  only 
force  itfelf  off  into  them  from  above,  being  prevented  from  finking  in  through 
the  clay,  as  in  thofe  foils  of  a contrary  kind.  Where  there  happens  to  be  hol- 
lows or  irregularities  in  the  furface  of  the  land,  water  may  often  be  obferved 
to  continue  Handing  in  them,  at  the  diftance  of  but  a few  feet  from  the  drain. 
In  draining  fuch  lands,  it  will,  it  is  obferved,  always  be  neceffary,  in  the  firfl; 
place,  to  make  a large  or  conducing  drain  at  the  lowed  part,  or  the  end  of  the 
field,  for  the  purpofe  of  receiving  and  conveying  away  the  water  colletled  by 
the  lefs  collateral  cuts,  which  it  may  be  necelTary  to  make  on  each  fide  of  it. 
Where  it  fuits  for  the  purpofe  of  dividing  the  land,  this  principal  drain  may  be 
better  to  remain  open  than  be  covered,  as  by  that  means  the  mouths  or  outlets 
of  the  different  fmall  drains  that  come  into  it  may  be  conveniently  examined, 
and  cleared  out  when  neceffary  *. 

In  fuch  foils  too,  when  they  are  under  tillage,  the  conflru£lion  of  the  ridges, 


* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  74, 
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fo  as  that  they  may  accord  with  the  declivity,  is  a matter  that  mull  be  care- 
fully kept  in  view,  'bhey  fliould  in  all  fuch  cafes  have  alfo  that  degree  of 
elevation  or  roundnefs  in  the  middle  that  may  be  fufficient  to  afford  the  water 
ready  fall  into  the  furrows,  which  fliould  likewife  have  fuch  a depth  and  fall 
as  may  take  it  quickly  into  the  drains.  The  ridges,  befides  being  well  laid  up,, 
fliould  have  fmall  open  drains  formed  in  a flanting  direftion  acrofs  them,  in  fuch 
a manner  as  to  form  communications  with  one  another,  and  with  the  furrows  j by 
which  means  they  are  made  to  perform  the  office  of  drains,  the  water  coming 
upon  the  ridges  being  thus  readily  conveyed  into  the  furrows,  where  it  proceeds 
till  impeded  in  its  courfe  by  the  riiing  of  the  ground  orother  caufes,  it  then  paffes 
through  the  open  crofs-drains  into  others,  where  the  defeent  is  greater,  and  is 
ultimately  conveyed  off  into  the  ditch,  or  other  paffage,  at  the  bottom  of  the  in- 
clofure.  The  elevation  of  the  ridges  fliould  probably  too  be  made  greater  for  the' 
winter  than  the  fummer  crops,  as  there  muff  be  much  more  injurious  moifture 
I at  the  former  than  the  latter  feafon.  This  may  be  eafily  accomplifhed  at  the 
time  of  ploughing  the  land. 

By  thefe  means,  therefore,  a large  portion  of  the  rain  water  might  be  conveyed 
off  as  it  falls^  and  the  number  of  fmall  cuts  that  would  otherwife  be  required, 
be  mucb  diminilhed.  The  drains,  when  neceffary,  fliould  alfo  be  cut  as  narrow 
i as  poffible,  and  be  filled  up  with  fmall  ftones  in  the  way  that  has  been  noticed; 
and  the  bottom  or  fough  of  the  principal  or  conducing  drain,  where  it  is  not 
an  open  one,  fhould  be  formed  with  a fmall  channel  or  conduit  at  the  bottom,  in 
the  w’ay  that  has  been  mentioned,  in  order  to  facilitate  the  paffage  of  the  water,. 
It  is  the  beft  method  too  to  form  the  fmall  drains  by  what  is-  termed  coupling  : 
that  is,  placing  the  ftones  in  the  bottom,  in  an  inclining  dire61Ion  on  one  another, 
fo  as  to  form  a fort  of  triangular  opening  of  from  four  to  fix  inches  underneath. 
From  the  water  being  wholly  brought  in  from  the  top  of  the  drains,  it  is  requi- 
fite  that  they  be  filled  with  fmall  ftones  up  to  fuch  a diftance  from  the  furface,  as 
will  juft  admit  the  plough  or  harrow  to  pafs  over  without  difturbing  them, 
which  fpace  fliould  be  covered,  in  with  loofe  gravel.  Where  fuch  gravel  can 
readily  be  procured  it  is  always  to  be  preferred,  to  the  tenacious  clayey  earth 
that  came  out  of  the  trench,  from  its  more  readily  admitting  the  water  to  filtrate 
and  pafs  through  it  into  the  ftones.  A thin  coat  or  layer  of  ftraw  or  rufties,  or. 
what  is  ftill  belter,  where  the  land  is  in  a ftate  of  pafture,  the,  furface  turf  pared 
thinly  off,  muft  be  applied  over  the  ftones,  in  order  to  guard  againft  the  fmaller 
parts  of  the  gravel  from  infinuating  themfelves,  and  filling  up  the  openings  be- 
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tween  them.  This  is  not,  however,  fo  neceflary  to  be  .done  when  gravel  is  ufed, 
as  when  mold  is  the  material  made  ufe  of*. 

This  method  of  removing  water  from  land  is,  it  is  obferved,  fuited  to  every 
tenacious  clay  foil,  whether  it  be  porous  or  not  below;  but  in  many  cafes 
deepening  the  furrows  with  very  few  drains  might  prove  fufficient  for  remedying 
the  injury,  where  the  retentive  upper  foil  is  only  of  the  depth  of  a foot  or  two, 
with  an  open  or  porous  material  beneath  it,  through  which  the  water  could 
readily  fink  downwards,  and  be  difeharged  again  at  fome  lower  part  of  the  field. 
The  drains  and  furrows  ought  confequently  to  be  deepened  quite  through  the 
clay  into  the  porous  foil,  in  order  to  fully  expedite  the  defeent  and  difeharge 
of  the  water.  Hence  it  is  obvious,  that  a great  deal  depends  on  the  judicious 
ploughing  of  fuch  land,  as  by  it  the  labour  of  cutting  might  be  much  abridged; 
or  perhaps  nearly  prevented. 

Much  may  likewife  be  effected  in  many  cafes  of  clayey  foils,  both  of  the  deep 
and  thin  kinds,  by  breaking  and  opening  them  well  up,  to  fuch  depths  as 
may  allow  the  water  to  fink  dowm  to  fuch  a diftance  as  will  render  it  not  pre- 
judicial to  the  crops  that  may  be  cultivated  upon  them ; and  by  the  incorpo- 
rating of  dung  and  calcareous  manures  with  them  in  large  proportions,  as  may 
be  feen  by  the  effefls  of  deep  trenching  in  the  bufinefs  of  gardening.  This 
iliould  be  performed  by  fuch  implements  as  operate  deeply,  without  turning 
the  niellow  furface  mold  down  underneath  f. 

When  hollow  drains  are  necelTary,  in  digging  of  them  there  is  confiderable  art, 
as  they  fliould  be  formed  with  as  much  truth  and  exa6tnefs  as  poflible,  which  can 
only  be  done  by  fuch  perfons  as  are  converfant  with  the  nature  of  the  bufinefs. 
Such  labourers  as  are  not  dexterous  in  ufing  their  tools  feldom  make  them  well. 
The  mod  general  method  of  performing  this  fort  of  work  is  by  admeafurement, 
at  fo  much  a rod,  or  a fcore  rods,  which  neceflarily  induces  the  workmen  to  do  as 
much  as  theypoffibly  can;  they fliould  therefore  be  frequently  infpe6led,  to  fee  that 
they  keep  to  the  proper  and  required  depth,  and  that  the  earth  taken  out  be  laid 
in  fuch  a manner,  as  not  to  fall  down  again  into  the  drains  in  time  of  filling 
them,  and  that  the  furface  mold  be  kept  on  one  fide  free  from  the  clayey  or 
other  material  of  the  inferior  ftratum  J. 

Thofe  who  have  been  in  the  habit  of  draining  land,  now  in  general  begin  to 

* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  74. 

j-  See  Anderfon’s  Practical  Treatife  on  Draining,  p,  99.  ^ J Ibid.  p.  149, 
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fee  the  great  advantages  of  making  their  drains,  in  thefe  cafes,  when  there  is  any 
declivity  in  the  ground,  in  a flanting  direfiion  acrofs  it,  inflead  of  the  old  method 
of  condufling  them  according  to  the  nature  or  inclination  of  the  flope.  By  at- 
tending to  the  former  mode  of  cutting  the  drains,  the  wetnefs  is  not  only  more 
effe<flually  removed,  but,  by  allowing  the  water  to  pafs  away  in  an  eafy  current, 
they  are  rendered  lefs  liable  to  be  choked,  or  as  it  is  frequently  termed  blown  up, 
by  which  artificial  oozings  of  water  are  fometimes  formed  in  fuch  places.  But 
where  grounds  are  either  quite  or  nearly  level,  as  is  the  cafe  in  many  of  the 
weftern  diflrifts,  it  has  long  been  a general  praflice,  and  where  the  w'etnefs  to 
be  removed  arifes  entirely  from  furface  water,  by  no  means  to  be  difregarded, 
to  cut  the  drains  at  the  different  diftances  of  about  fixteen,  twenty-four,  and 
thirty-two  feet  from  each  other,  acrofs  the  fields  from  the  different  ditches,  ac- 
cording to  the  circumflancesof  the  lands;  or,  indeed,  where  the  drains,  either  from 
fome  flight  unevennefs  of  the  furface,  or  other  caufes,  ean  only  be  made  to  flow 
at  one  end,  to  avoid  cutting  them  further  on  one  fide,  than  where  the  ditch  is 
capable  of  taking  away  the  \vetnefs.  In  cafes  where  the  declivities  of  a piece 
of  ground  are  various,  and  have  different  inclinations,  the  drainer  fliould  con- 
fiantly  attend. to  them,  and  direfl  the  lines  of  his  drains  in  fuch  a manner,  as 
that  they  may  crofs  the  higher  fides  of  the  different  declivities  in  a flanting  di- 
reflion. 

The  depth  of  all  fuch  drains  muff  depend  upon  the  nature  of  the  foils,  the 
pofitions  of  the  land,  and  a great  variety  of  other  more  trifling  circumftances. 
It  was  formerly  the  cuftom  to  make  them  three  or  four  feet  in  depth,  but  by 
modern  drainers  they  are  rarely  made  to  exceed  thirty,  or  perhaps  a few  inches 
more,  the  mofl;  general  depth  being  from  twenty-four  to  twenty-fix  inches. 
As  the  main  drains  have  more  water  to  convey  away,  and  are  generally  of  greater 
length,  than  the  lateral  ones,  they  fliould  always  be  cut  fomewhat  deeper;  and 
where  the  materials  of  the  foils  are  porous,  the  greater  depth  they  are  cut,  the 
more  extenfively  they  a£l  in  lowering  the  wetnefs  of  the  land,  to  fuch  a de- 
gree, as  that  it  can  be  little  injurious  to  the  crops,  whether  of  grain  or  grafs,  that 
may  be  produced  upon  it : when,  however,  the  operator  reaches  any  impervious 
material  in  the  foil,  through  which  the  moifture  cannot  pafs,  it  will  be  quite 
ufelcfs  to  dig  the  trench  to  a greater  depth.  If  it  be  clay,  by  going  a few  inches 
into  it,  a more  fafe  paffage  for  the  moifture  may  however  be  fecured.  It  muft 
notwithftanding  be  invariably  attended  to,  that  the  depth  be  fuch  as  that  the 
treading  of  heavy  cattle  may  not  difplace,  or  in  any  way  injure,  the  materials  em» 
ployed  in  conftru6ting  or  filling  them.  It  may  be  noticed  too,  that  where  the 
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horfes  in  ploughing  tread  in  the  bottom  of  the  furrow,  at  the  depth  of  four  or 
more  inches  below  the  furface,  that,  if  eight  or  ten  more  be  allowed  for  the  ma- 
terials with  which  they  are  filled,  when  the  depth  of  the  trenches  are  not  more 
than  twenty-four  inches,  there  will  only  be  nine  or  ten  inches  of  earth  for  the 
fupport  of  the  horfes  in  the  exertions  of  ploughing.  Where  the  earth  has  been 
hirred,  fuch  a depth  muft  undoubtedly  be  too  little,  and  in  fome  meafure  proves 
that  drains  of  fuch  a depth  are  not  fufficient.  By  cutting  them  down  to  the 
depth  of  two  feet  and  a half  in  the  fHflTer  foils,  they  will  feldom  be  penetrated 
to,  or  have  too  great  a depth  ; and  in  the  pervious  ones  a ftill  greater  depth  is 
highly  ufeful,  and  conftantly  to  be  praftifed*. 

The  practice  of  cutting  the  drains  as  narrow  as  poffible,  which  has  lately 
been  much  attended  to  in  mod  of  the  eaftern  diftri6ts,  is  of  much  importance,  as  it 
caufes  a confiderable  faving  of  the  matters  employed  in  filling  them  up,  whether 
they  be  wood  or  draw ; but  in  cafes  where  bricks  or  dones  are  employed,  this 
cannot  be  fo  much  attended  to  ; however,  there  is  feldom,  Mr.  Johndone  obferves, 
a neceffity  for  a greater  width  than  about  a foot,  provided  the  dones  be  coupled  at 
the  bottom,  or  thrown  in  in  a mixed  way,  nor  more  than  fixteen  inches  where 
laid  in  the  manner  of  a fough  or  channel.  But  of  whatever  depth  the  materials 
may  be,  the  earth  or  mold  by  which  they  are  covered  up  fhould  not  be  lefs  in 
depth  than  a foot,  in  arable  lands  it  diould  indeed  be  more.  The  dimenfions 
reprefented  in  the  plate  are  proper  for-  fuch  lands  as  are  wet  from  furface  water, 
or  the  dagnation  of  it  in  the  upper  foil. 

In  lands  in  the  date  of  padure,  efpecially  where  the  foils  are  diff  and  tena- 
cious, gravel,  when  it  can  be  procured,  is  always  to  be  preferred  for  filling  with, 
and  the  earth  thrown  out  may  ferve  for  filling  hollows  in  the  fields. 

It  is  an  advantageous  practice  in  fome  cafes,  as  where  the  land  to  be  drained 
is  in  fuch  a date  as  to  admit  of  it,  to  make  ufe  of  the  plough  in  opening  the 
upper  parts  of  the  drains.  7'he  method  of  performing  the  bufinefs  as  deferibed 
by  a celebrated  drainer  is  this;  when  the  drains  are  fet  out  in  the  field,  which 
is  commonly  done  at  the  didance  of  about  a rod  from  each  other,  two  furrows 
are  drawn  with  a foot-plough,  a baulk  of  about  fifteen  inches  in  width  being  left 
between  them,  which  baulk  is  then  fpHt,  by  means  of  a drong  double  bread- 
plough  condru£ted  for  the  purpofe,  and  a clean  furrow  fourteen  or  fifteen  inches 
in.  depth  left.  In  fome  cafes,  where  the  foil  is  fo  deep  as  to  require  it,  as  it  is  ad- 
vantageous to  touch  the  furface  of  the  clay,  by  a fecond  ufe  of  the  plough,  the 
furrow  is  funk  to  the  depth  of  eighteen  or  twenty  inches  j it  is  then  in  a date  of 

*'  Sec  Johnftone  on  Draining,  p.  147. 
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preparation  for  the  land-ditching  fpade,  by  the  ufe  of  which  the  drain  may  be  dug 
to  the  depth  of  fifteen  inches  more,  as  narrow  as  it  is  capable  of  being  made*. 

When  ploughs  for  the  purpofe  cannot  be  readily  procured,  the  bufinefs  may 
be  performed  by  means  of  a common  plough,  and  a ftrong  team,  fo  as  to  ftir  the 
ground  to  the  depth  of  five  or  more  inches,  making  a double  furrow  by  throwing 
the  earth  on  each  fide,  and  letting  a baulk  remain  in  the  middle.  This  baulk  is, 
Mr.  Johnftone  fays,  to  be  raifed  in  a fimilar  manner,  by  afecond  bout  of  the  plough, 
and  then  as  much  depth  as  poffible  is  to  be  got  by  going  twice  in  the  open  furrow 
with  an  ordinary  double  breaft-plough.  The  loofe  mold  and  irregularities  are 
next  flioveled  out  to  the  breadth  of  a foot,  by  -which  a clear  open  furrow  is  pro- 
duced of  diiferent  depths,  according  to  the  nature  of  the  foil  and  the  ploughs 
employed,  but  moftly  about  eight  or  nine  inches.  One  fpit  is  afterwards  dug 
out  to  the  depth  of  fifteen  or  fixteen  inches,  with  the  draining  fpade,  producing 
ultimately  a depth  of  two  feet  or  more.  Where  this  depth  is  not  fufficient, 
i which  is  often  the  cafe,  one  or  tw'o  fpits  more  are  thrown  out,  by  which  a 
depth  of  three  or  more  feet  is  frequently  formed. 

1 As  where  a large  quantity  of  water  is  made  to  flow  in  one  drain,  as  from  the 
' junffion  of  many  collateral  branches  with  it,  though  it  be  made  larger  and  of 
greater  depth  in  confequence  of  that  circumftance,  it  may  be  liable  to  fail  in 
! taking  aw'ay  the  water,  the  effe£l  of  which  muft  be  very  extenfive,  from  the 
courfe  of  fo  many  others  becoming  impeded  in  confequence  of  it : it  is  a good 
rule,  therefore,  not  to  conned  a number  of  drains  with  the  fame  outlet,  or  dif- 
charging  one  ; but  to  form  them,  efpecially  where  there  is  much  declivity  in  the 
land,  as  much  as  poflible  in  a diftind  and  feparate  manner. 

- The  fpades  employed  in  forming  the  drains  were  formerly  made  of  different 
fizes,  fo  as  to  follow  each  other,  narrowing  in  breadth  in  a regular  manner  to 
the  bottom.  Lately,  however,  the  plough  has  been  made  to  fupply,  in  the  way 
' that  has  been  juft  Ihewn,  the  places  of  all  of  them  except  the  lovvermoft,  or 
the  twm  lowermoft  ones  where  the  drains  are  required  to  be  deep.  Scoops  are 
! likewife  ufeful  tools  in  this  bufinefs,  as  by  drawing  them  along  the  bottom  of 
‘ the  drains  all  the  loofe  and  detached  particles  of  earth  may  be  cleared  away, 
and  they  be  prepared  for  the  materials  with  -which  they  are  to  be  filled  f.  Im- 

* 3ee  Annals  of  Agriculture,  vol.  VIII.  p.  164. 

The  expence  of  making  drains,  it  is  obferved  by  the  writer  of  Mr.  Elkington’s  Mode  of  Draining, 
mufl.  necellarily  vary,  according  to  the  particular  circum fiances  of  the  cafe.  In  the  county  of  Suffolk, 
as  ftated  in  the  Agricultural  Report  of  the  county,  the  expence  of  digging  out  and  filling  two  fpit  drains 
Is  from  three  fhillings  and  four  pence  to  three  Ihillings  and  fix  pence  a fcore  rods,  without  any  allowance 
of  beer.  Rut 
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plcraents  of  this  fort  of  various  dimenfions  fhould  be  had,  in  order  to  fuit  the 
different  fizes  of  the  drains  j — reprefentations  of  which  may  be  feen  by  confult- 
ing  the  annexed  plate. 

Various  implements  of  other  kinds,  in  fomevvhat  the  forms  of  ploughs,  have 
been  invented  at  different  periods  for  the  purpofe  of  forming  hollow  drains  at  once- 
in  land,  but  hitherto  we  believe  without  that  general  fuccefs  which  might  be 
wllhed  for  in  fuch  inflruments.  That  which  was  not  long  ago  invented  by  Mr. 


But  in  Effex,  according  to  Mr.  James  Young,  they  pay  for  digging  out  the  land  drains  one  (lulling 
and  eight  pence,  and  for  filling  them  with  Bubble  four  pence  per  fcore  rods  without  beer  j and  an  ex- 
pert workman,  where  the  land  is  not  Bony,  is  capable  of  digging  twenty- three  or  twenty- four  rods  in  a 
day,  or  within  working  hours. 

He  eBimates  the  expence,  or  the  money  that  the  farmer  pays  out  of  his  pocket,  for  draining  an  acre 
of  land  in  this  way  ; 


For  cutting  and  raking  together  an  acre  of  wheat  Bubble,  moBly  fufficlent  for  an 
acre  of  drains  - - - - - _ . 

Digging  eight  fcore  rods  of  drains  - . . . . 

Filling  them  up  with  Bubble  - - - - - 

Extra  work  with  the  common  fpade,  averaging  a day’s  work  for  a man 
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It  is  obferved  by  Lord  Petre,  that  the  value  of  the  work  is  different  according  to  the  method 
purfued.  His  mode  is  that  of  ploughing  with  a common  plough,  and  pair  of  horfes,  two  furrows  dif- 
ferent ways,  leaving  a baulk  in  the  middle,  which  he  afterwards  ploughs  out  with  a large  plough,,  and 
three  horfes  abreaft,  which  regularly  turns  a furrow  about  two  inches  deeper  than  the  land  is  commonly 
ploughed.  The  expence,  without  allowing  any  thing  for  the  perfon  who  attends,  and  marks  out  the 
ditches,  is,  he  fays,  about  one  (hilling  and  (ix  pence  per  acre,  the  drains  being  a rod  apart.  This  is  the 
mode  for  fallows.  The  labour  of  digging  is  two-pence  farthing  or  two-pence  halfpenny  the  rod,  and  the 
expence  for  the  acre  of  the  whole  work  is,  as  near  as  he  can  guefs,  on  a fallow,  where  two  fpits  are  dug, 
four  pounds  three  (hillings  and  fix  pence  per  acrej  with  the  plough,  and  one  fpit,  about  three  pounds; 
with  the  plough,  about  one  pound  fifteen  (hillings;  without  the  plough,  and  the  fpits,  on  clay  fet, 
jibout  two  pounds  feven  (hillings  per  acre. 

According  to  Mr.  Majendle’s  information,  his  expence  is: 

s.  d.  s.  d. 

Digging  the  drains  with  the  fmall  or  laB  fpit  fpade  per  fcore  yards  i 8 to  2 o 

Two  fpits  in  main  drains  - - - - - 30  to  36 


In  this  manner  the  under-draining  one  acre  (the  drains  at  one  rod  apart),  including  wood,  Braw,  and 
all  other  incidental  charges,  amounts  to  an  expence  of  from  two  pounds  to  two  pounds  five  (hillings. 

It  is  Bated  by  Mr.  Kent,  in  fpeaking  of  the  conBruftion  of  drains  with  the  fpade  and  the  ploughs, 
that  it  is  rather  difficult  to  make  an  exa6t  eBimate  of  the  expence,  as  the  price  varies,  in  the  county 
«f  Eflex  itftlf,  from  one  penny  to  three  pence  per  pole,  in  the  workman(hip  only;  and  feme  land  re- 
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Adam  Scot,  termed  a mole-plough,  and  which  has  fince,  perhaps,  been  in 
some  degree  improved  by  Mr,  Walt,  of  Bingley,  may  anfwer  in  foine  particular 
kinds  of  foil,  at  certain  feafons  of  the  year ; but  from  the  great  (Irength  which 
is  required  to  draw  it,  it  is  obvious  that  it  can  only  be  employed  under  pecu- 
liar circumftances  of  foil,  feafon,  and  flrength  of  team.  However  defirable  it 
may  therefore  be,  to  have  an  effe£tive  implement  of  this  kind,  that  may  be 
generally  made  ufe  of,  and  which  performs  its  work  at  a cheap  and  eafy  rate,  it 
would  feem  that  at  prefent  the  farmer  is  not  in  polTeflion  of  one  that  can  be 
confidered  as  fully  adequate  to  the  purpofe. 

There  is  another  fort  of  inftrument,  invented  for  the  purpofe  of  draining,  and 
which  has  been  made  ufe  of  in  EtTex  : it  is  a heavy  wheel,  with  a lliarp  cutting 
edge.  In  the  furvey  of  that  county  it  is  remarked,  that  the  wheel  is  con- 
ftructed  of  call-iron,  weighs  about  four  hundred  weight,  and  is  four  feet  in  dia- 
meters that  the  cutting  edge,  or  extreme  circumference,  is  half  an  inch  in 


quires  the  drains  to  be  nearer  together  than  others  ; but  fuppofing  them  to  be  a pole  In  width  from  each 
other,  which  is  the  common  diftance,  the  following  calculation,  upon  an  average,  will  be  pretty  exadt 
for  an  acre : 


Sinking  the  ditch  to  obtain  an  outfall  ...... 

Drawing  the  furrows 

One  hundred  and  fixty  poles  of  digging  and  filling  up,  at  two  pence 
Wood,  eftimated  at  a faggot  of  twelve  feet  long  to  a pole,  carriage  Included,  at 
four  pence  per  faggot  ------ 

Half  a load  of  ftraw,  and  carriage  - - 

Extra-digging,  in  the  ends,  where  the  plough  will  not  reach 


Mr.  Middleton,  in  his  Report  of  the  Agriculture  of  Middlefex,  ftates  the  expence  of 
field  Chafe  to  have  been,  for 
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draining  on  En- 


s,  d. 

Common  drains,  twenty  poles  eighteen  inches  deep  each  • - 30 

Principal  ditto,  two  feet  deep  of  the  fame  length  - - - - .5  ° 

Beer  to  each  fcore  - - - - - - - - 02 

The  labourer  to  find  tools,  and  keep  them  in  repair. 

The  ufual  diftance,  a fhort  pole  from  each  other. 

In  the  Report  of  the  County  of  Kent,  the  expence  of  this  mode  of  draining  is  afferted  to  be  from 
fifteen  to  thirty  (hillings  the  acre,  according  to  the  number  of  drains  that  may  be  required. 

And  in  the  Agricultural  Survey  of  the  County  of  Somerfet,  it  is  ftated,  that  main  drains  two  feet  and 
a half  deep  and  two  feet  wide,  in  a heavy  ftrong  clay  foil,  may  be  dug  for  one  (hilling  and  fix  pence  per 
rope,  of  twenty  feet,  viz.  nine  pence  per  rope  digging  the  drain  and  placing  the  Hones,  three  pence  per 
cart-load  quarring  the  Hones,  and  three  pence  per  load  hailing.  Each  rope  requiring  one  cart-load 
and  half  of  Hones. 

Small  drains,  leading  to  the  main  drain,  may  be  executed  for  ten  ^ence  per  rope  of  twenty  feet. 

T T 
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thicknefs,  which  Increafes  towards  the  nave  or  centre.  At  the  depth  of  fifteen 
inches  it  will  fcore  or  cut  out  a drain  half  an  inch  wide  at  the  bottom,  and 
four  inches  at  the  furface.  It  is  placed  in  a frame  in  fuch  a manner  as  that  it 
may  be  loaded  according  to  circumfiances,  and  be  made  to  cut  a greater  or  lefs 
depth  in  proportion  to-  the  refiftance  afforded  by  the  land.  After  the  ground 
has  been  fcoredout  in  this  w'ay  in  the  winter,  the  drains  thus  conffrufited  are 
then  either  filled  by  means  of  ftraw  ropes,  and  flightly  covered  with  earth,  or 
left  to  be  rendered  wdder  and  of  greater  depth  by  the  cracks  produced  from 
their  being  expofed  to  the  influence  of  the  fummer’s  fun  : the  openings  being 
afterwards  filled  by  twifted  ftraw  or  brufh-wood,  and  lightly  covered  over  with 
mold  or  earth,  of  the  moft  porous  fort  that  can  be  readily  procured.  In  this 
way  hollow  drains  are  made  on  grafs  or  ley  grounds  at  a trifling  expence, 
which  from  experience  have-  been  found  to  anfwer  well.  It  is  likewife  afferted 
by  Mr.Young  in  the  Annals  of  Agriculture,.that  twelve  acres  have  been  drained 
in  a day  by  this  wheel  ; and  that  it  is  found  to  execute  the  work  in  the  moft 
effe£tual  manner  when  the  land  is  foft  from  moifture.  This  mode  of  draining, 
would  feem  to  be  the  moft  adapted  to  fuch  paftures  and  pleafure-grounds  as 
have  confiderable  fmoothnefs  of  furface,  without  being  trodden  by  heavy  cattle,, 
and  which,  from  the  retentive  nature  of  their  foils,  detain  the  water  that  falls 
in  rain,  t 

A fort  of  plough,  termed  a Miner,  and  various  kinds  of  common  draining- 
ploughs,  have  been  conftrufited  for  the  purpofe  of  opening  up  tillage-lands  to  a 
confiderable  depth,  fo  as  to  allow  the  water  to  pafs  away  upon  the  impervious 
clayey  material  below  the  common  furface  foil.  Thefe  are  reprefented  in  the; 
annexed  plate. 

The  beft  or  moft  proper  feafon  for  performmg  the  bufinefs  of  hollow-draining,, 
does  not  feem  to  be  yet  fully  determined  by  thofe  who  have  been  moft  engaged 
in  the  praflice  ; fome  contending  that  winter,  is  the  moft  advantageous  time  for 
the  purpofe,  while  others  think  that  fummer  fliould  always  be  preferred.  It  would,, 
however,  appear,  from  the  confid'eration  of  the  different  circumftances  of  the 
lands  at  thefe  periods,  that  neither  of  them  are  the  moft  favourable  feafons  for  this 
kind  of  work  •,  but  that  the  more  early  fpring,  months,  when  labourers  can  be 
procured,  and  it  does  not  interfere  wdth  the  other,  operations  of  the  farmer,  are 
by  much  the  beft  ;-  as,  in  thefe,  the  difficulties- arifing  from  the  hardnefs  of  the 
foil,  and  the  fcarcity  of  labourers,  in  the  fummer  feafonj  and  the  kneading  and, 
plaftering,  as  well  as  the  cutting  of  the  land  by  the  cartage  of  materials  in  the 
winter.,  are  equally  avoided,  Befides,/m  thefe  months  the  land  is  not  only  in  the 
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moft  fuitable  condition  for  the  workmen,  but  the  danger  of  the  new  drains 
being  deftroyed  in  fome  fituations  by  the  floods  caufeu  by  autumnal  rains,  is 
guarded  againfl. 

Where,  however,  the  farmer  has  a great  deal  of  work  of  this  kind  to  per- 
form, it  will  be  impoffible  to  do  it  afl  in  thefe  early  months : he  mud  proceed 
with  the  bufinefs  at  other  feafons  when  froft  is  not  prefent.  It  is  the  moft 
common  praftice  of  farmers  to  drain  ftubbles  in  the  winter,  and  fallows  in  the 
fummer  months. 

Some  expert  drainers,  however,  think  this  fort  of  work  much  better  per- 
formed when  the  land  to  be  rendered  dry  is  under  a layer,  or  fown  down  with 
feeds  of  the  grafs  kind.  And  it  has  been  remarked  that  the  plough  employed 
for  firft  opening  the  furrows  performs  better  on  land  in  this  date  *. 

As  the  limits  between  the  wet  and  dry  parts  of  land  can  be  the  moft 
readily  diftinguilhed  when  it  is  in  fummer  fallow^,  and  the  little  inequali- 
ties of  furface  be  moft  eafily  levelled  down,  that  period  is  by  moft  farmers 
confidered  as  unqueftionably  the  moft  proper  time  for  forming  fuch  drains  as 
are  merely  to  convey  away  the  furface  wetnefs. 

Different  forts  of  materials  may  be  employed  for  the  purpofe  of  filling  drains, 
to  which  the  drainer  will  be  direfted  by  the  eafe  and  facility  with  which  they 
may  be  capable  of  being  procured.  Thofe  in  moft  general  ufe,  are  ftones,  wood, 
draw,  heath,  and  bricks  condrufted  for  the  purpofe. 

Where  quarried  ftones  are  employed,  and  the  drain  conftrufted  at  bottom 
in  the  manner  of  a conduit,  the  trench  fhould  be  made  fufficiently  wide  to 
admit  two  fide  ftones,  about  fix  inches  apart,  and  of  equal  height,  a flat  ftone 
being  placed  over  by  way  of  cap  ; and  thus  a fecure  drain  formed.  Another 
mode  of  condrufting  ftone  drains,  and  which  has  been  found  confiderably 
cheaper  and  more  fecure,  is  that  of  ufing  three  ftones  of  a thin,  fiat  form, 
placing  one  againll  each  fide  of  the  drain,  fo  as  to  join  at  the  bottom,  and 
capping  or  covering  them  with  the  third  ; thus  forming  a fort  of  triangular 
paffage  for  the  water.  When  made  in  this  way,  it  is  faid  that  they  are  neither 
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* It  is  ftated  by  the  author  of  Mr.  Elkington’s  Mode  of  Draining,  that  Lord  Petre  prefers  a lay, 
if  laid  down  level,  as  he  has  a plough  Gonftru61ed  for  the  purpofe  on  very  (imple  principles,  which  with 
fix  borfes  he  can  plough  from  ten  to  twelve  inches,  and  lay  the  furrows  as  regular  as  if  they  had  been 
done  by  a fpade  ; fo  that  after  the  drain  is  digged  and  filled,  the  furrow  can  be  returned  to  its  place  again, 
and  rendered  quite  level  by  a heavy  roller.  He  only  digs  one  fpit  fourteen  inches  deep  with  the  bottom 
laitd-ditching  fpade.  The  expence  is  2s.  8d.  for  twenty  rods ; the  digger  returning  the  furrow  to  Its  place. 
He  employs  the  fame  plough  on  fallows  ; but  It  does  not  anfwer  fo  well  in  that  cafe,  as  the  mold  falls 
down  into  the  furrows.  The  expcnce  of  digging  In  this  cafe  is  is.  ad,  for  every  rod.’* 
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fubje£l  to  be  filled  up,  nor  to  obfln^cr  the  current  of  water  that  may  pafs  along^ 
them.  They  do  Ihofe  formed  in  the  ufual  way,  caufe  obftru6Hon  by 

finking  unequally  into  the  ground  j but  by  fubfiding  in  a regular  manner  all 
together,  keep  the  courfe  for  the  water  free.  Befides,  in  this  mode,  a lefs 
quantity  of  (tones  is  generally  required  ; which  is  a circumftance  of  great  im- 
portance in  many  fituations.  The  firfl:  method  is,  however,  only  applicable  in 
cafes  of  fprings  ; but  this,  as  well  as  the  mode  juft  mentioned,  is  obvioufly 
much  more  expenfive  than  that  of  throwing  in  fmall  (tones  in  a loofe  manner. 

In  particular  diftri£ts,  as  E(Tex,  and  fome  other  eaftern  counties,  where  drains 
are  filled  with  (tones,  they  employ  the  fmall  flints  from  the  chalk  or  (tones  from 
gravel-pits,  or  fuch  as  are  picked  from  the  land.  But  it  is  only  in  drains  of  very 
little  extent,  and  where  little  water  paffes,  that  fuch  very  fmall  ftones  can  be 
ufed  with  fafety  and  advantage  ; and  as  ftones,  of  whatever  fize  they  may  be, 
require  a greater  w'idth  in  the  bottom  part  of  the  drain  than  where  wood  or  draw 
is  made  ufe  of,  the  expence  of  forming  them  will  be  confiderably  more.  In 
every  cafe  the  ftones  ufed  (hould  be  perfe6Ily  clean  and  free  from  clay,  or  any 
other  earthy  matter  that  may  adhere  to  them,  and  be  placed  in  the  drains  in 
fuch  a manner  as  that  none  of  the  mold  or  earth  may  get  in  along  with  them, 
which  might  be  detrimental  by  filling  up  the  holes  and  crevices  between  them. 

It  has  been  aflTerted  by  fome,  that  drains  filled  with  wood,  and  covered  in  the 
common  way  with  draw  or  rulhes,  are  fuperior  to  ftones  or  any  other  kind  of 
materials,  for  as  the  wood  decays  the  water  continues  to  pafs.  But  that  when 
filled  with  ftones,  and  the  drains  ftop  up,  which  in  time  mud  often  be  the  cafe, 
the  earthy  matter  becomes  quite  folid  round  the  ftones,  from  their  not  decaying, 
and  the  paflTage  of  the  water  for  ever  prevented  j which  is  not  the  cafe  where 
buflies  or  wood  are  employed,  an  oozing  or  draining  being  conftantly  perceptible. 
Befides,  by  a repetition  of  the  bufinefs,  and  making  the  drains  in  a tranfverfe  direc- 
tion to  the  old  ones,  the  advantage  of  filtration  through  the  rotten  wood  ispre- 
ferved,  and  the  fpewing  up  of  old  broken  and  injured  drains  removed  and 
carried  away.  It  has  been  further  obferved,  that  as  buflies  form  more  numerous 
cavities  than  either  ftones  or  poles,  they  are  lefs  liable  to  be  ftopped  up,  while 
the  percolation  or  palfage  of  the  water  is  promoted  more  than  by  fubftances  of  a 
larger  and  more  folid  kind 

Black  thorns  are  preferred  by  fome,  from  much  experience,  to  all  other  forts  of 


* It  has  been  found  that  a load  of  buthes  containing  one  hundred  and  twenty  faggots,  will  complete 
about  three  hundred  and  fixty  rods ; and  a load  of  draw  of  one  hundred  aad  twenty  bottles  will  do  the 
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iTiaterials  for  the  purpofe  of  filling-  drains,  probably  from  their  not  decaying  fo 
quickly  as  many  other  forts  of  wood,  and  their  affording  an  eafy  and  free  paffage 
to  the  water  by  their  bufhy  nature. 

By  fome  it  is  a pratlice  to  employ  wood  in  filling  drains,  by  depofiting  the 
faggots  or  bruHi  wood  which  is  made  ufe  of,  upon  fmall  bunches  of  wood  in 
the  form  of  billets  fet  upright  in  the  bottom  of  the  drain.  But  though  this 
method  is  faid  to  have  fucceeded  in  fome  of  the  more  northern  parts  of  the 
ifland,  and  is  perhaps  capable  of  being  pra6lifed  with  advantage  in  fuch  lands 
as  are  not  under  the  ftate  of  arable  cultivation,  it  has  been  found  that  in  fome 
cafes  the  feet  of  the  animals  employed  in  ploughing  have  funk  in  fuch  a manner 
as  to  remove  the  materials  that  fupported  the  brulh  wood,  and  by  that  means 
obftrufted  the  paffage  of  the  water.  Where  this  mode  is  followed,  efpecially  in 
lands  that  are  to  bear  the  treading  of  cattle,  care  thould  be  taken  to  have  a con- 
fiderable  thicknefs  or  depth  of  earth  upon  the  drains.  It  is  remarked  by  the 
reporter  of  the  ftate  of  agriculture  in  the  county  of  Caermarthen  in  Wales,  that 
the  moft  complete  method  he  is  acquainted  with,  is  that  of  cutting  the  ftrongeft 
parts  of  willows,  and  other  aquatic  plants,  into  lengths  of  about  twenty  inches,, 
and  placing  them  alternately  in  the  drain,  one  with  the  end  againft  one  fide  of 
the  bottom,  and  the  other  with  it  againft  the  oppofite  fide,  foas  to  form  a fort 
of  crofs-work.  The  ftronger  parts  of  the  wood  being  laid  in  this  way  in  the  drain, 
the  fpace  between  on  the  upper  fide  is  filled  with  the  fmall  twigs  or  brufti  wood 
that  has  been  left,  and  the  w’hole  is  finifhed  by  a flight  covering  of  ftraw,  ruflies, 
or  fuchdike  fubftances,  being  laid  over  them.  It  has  been  obferved,that  the  boughs 
of  willow,  alder,  afp,  and  beech,  are  extremely  durable  when  put  in  fuch  drains 
in  their  green  ftate  before  the  fap  is  dried  up  ; but  that  when  fuffered  to  become 
dry  before  they  are  put  under  the  ground,  they  decay  more  quickly.  The  re- 
porter has  feen  willow  taken  out  of  a bog  where  it  had  laid  thirty  years,  with 
the  bark  frefli  and  fappy  as  if  juft  cut  from  the  hedge  j and  it  is  well  known,  he 
remarks,  that  beech  laid  in  the  water  green  will  continue  found  for  almoft  any 
length  of  time. 

It  has  likewife  been  remarked  by  an  able  agricultor,  Mr.  Majendie,  that 
wood  of  eighteen  years’  growth,  is  much  more  durable  than  fuch  as  is  only  ten 
or  twelve. 

On  filling  drains  with  ftraw,  where  the  foil  is  a clofe  retentive  clay,  it  is  ad- 

fame  ; the  bufhes  are  moftly  worth  fourteen  (hillings,  and  the  ftraw  eighteen  (hillings,  the  load.  The  ex- 
pence is  therefore  eftimated  at  about  twelve  (hillings  an  acre,  the  ditches  bcib j made  about  a rod  diftant* 
from  each  other . 
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vifed  that  the  drains  fliould  be  made  near  to  each  other,  fliallow,  and  filled  with 
that  material  only,  as  it  is  quite  unneceflary  to  employ  wood  or  other  more 
durable  materials,  where  the  Tides  of  the  drains  are  not  likely  from  the  nature  of 
the  land  to  crumble  down  into  them.  In  fuch  cafes,  the  diftance  of  the  drains 
fliould  feldoni  be  greater  than  three  or  four  yards  from  each  other,  and  about 
twenty  inches  in  depth  ; or  fuch  as  may  be  eafily  produced  by  firfl  ufing  the 
plough,  then  Ihovelling  up  the  bottom  of  the  loweft  furrow,  and  afterwards  taking 
out  one  fpit  with  the  land-ditching  fpade:  drains  formed  in  this  way,  with  the 
materials,  cofl  about  two  {hillings  and  fix  pence  a fcore  rods. 

It  is  further  remarked,  that  drains  cut  through  tough  retentive  clays,  and 
managed  in  this  way,  will  be  found  foon  after  they  have  been  made  to  have 
formed  over  the  draw  employed  in  filling  them,  an  arch  of  fuch  ftrength  as  to 
'fupport  the  weight  of  the  foil,  and  any  thing  that  may  come  upon  it  in  thecourfe 
of  managing  the  land  ; and  that  in  the  courfe  of  twelve  or  eighteen  months, 
from  the  draw  being  an  uniform  fubftance,  it  is  wholly  rotted  and  conveyed  away, 
leaving  clear  open  pipes  in  fuch  drains,  as  the  water  may  have  had  a free  and 
eafy  paflage  into,  by  a proper  attention  having  been  paid  to  the  filling  of  them 
with  the  mod  open  and  porous  parts  of  the  furface  of  the  land  *. 

But  the  bed  method  of  filling  hollow  drains  with  draw  is  probably  that  which 
has  been  lately  pra£tifed  of  twiding  it  into  ropes.  The  mode  which  has  been 
mod  generally  followed,  is  that  of  treading  into  the  drains  loofe  draw ; but  it 
may  be  forced  much  more  effeflually  to  the  bottom  of  the  drains,  and  convey 
the  water  away  much  more  readily,  and  be  alfo  of  much  longer  duration,  by 
being  wound  into  a firm  hard  rope,  about  the  fize  of  a fmall  cable,  while  the 
bufinefs  of  filling  the  drains  is  rendered  more  expeditious,  and  the  quantity  of 
draw  which  is  necefiary  not  by  any  means  increafed.  This  method  has  been 
praflifed  by  Mr.  Bedwell,  in  the  county  of  Edex,  with  great  fuccefs  and  ad- 
vantage, and  who  has  found  that  the  draw  is  tougher  and  in  a better  condition 
for  winding  after  it  has  been  picked  over  by  cattle,  than  in  its  frefli  and  dry 
date.  A reprefentation  of  a machine  for  this  purpofe  may  be  feen  in  the 
annexed  plate. 

Bricks  are  foraetimes  made  and  employed  for  the  purpofe  of  draining,  but  they 
are  in  general  too  expenfive,  and  not  well  fuited  to  furface  draining,  though  they 
are  proper  for  fuch  drains  as  are  to  carry  off  the  water  iffuing  from  fprings,  in 
which  cafes  a large  tra£l  of  land  may  frequently  be  laid  dry,  without  employing 
any  very  great  quantity  of  fuch  materials.  The  bricks  ufed  in  this  way  have  moftly 


• S^e  Vancouver's  Report  of  the  County  of  Eflex. 
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ftt  excavation  for  tlie  v^ater  to  pafs  along,  and  are  placed  in  ftiff  foils  upon  the 
bottom  of  the  drains;  but  in  fuch  as  are  foft,  they  are  moftly  laid  one  upon  the 
other,  fo-as  to  form  a fort  of  cylindrical  palTage  for  the  water  ; or  they  may  be 
placed  on  a foundation  made  of  common  bricks  ; reprefentations  of  bricks  for 
this  ufe  may  be  feen  in  the  plate. 

Pipes  made  of  burned  clay,  about  eighteen  inches  in  length,  having  an  opening 
three  or  four  inches  in  diameter,  are  alfo  made  ufe  of  in  this  way  in  the  county 
of  Effex,  and  fome  other  diftri£ts  ; but  from  the  narrownefs  of  their  apertures 
they  can  only  convey  a fmall  quantity  of  water,  they  are  therefore  more  fuited 
to  the  conveyance  of  water  from  fprings  or  other  places  for  domeftic  ufes,  than 
for  the  purpofes  of  draining  land. 

As  it  is  a matter  of  confiderable  importance  in  the  bufinefs  of  draining,  to  have 
the  work  properly  executed,  on  this  account  the  perfons  who  perform  the  cut- 
ting of  the  drains  fliould  not  be  contrafVed  with  for  the  filling  of  them,  but 
merely  for  the  cutting  and  leaving  them  clean  in  the  bottoms.  The  filling  be- 
ing performed  by  labourers  hired  by  the  day,,  in  order  to  guard  more  effeftually 
againft  negligence,  and  the  want  of  proper  attention  to  the  work  j and  even 
W'heu  done  in  this  way,  either  the  farmer  himfelf,  or  fome  other  perfon  who  can 
be  trufted,  Ihould  frequently  infpeft  the  performance.  It  is  obferved  by  an  in- 
I genious  drainer,  that  it  is  an  invariable  rule  with  him  never  to  fuffer  the  man 
who  digs  to  cover  up  the  drains,  they  being  left  for  him  or  his  bailiff  to  infpefl  j 
n they  are  therr  filled  up  well  to  the  flioulders  with  wheat  ftubble,  cut  and  flacked 
for  the  purpofe  immediately  after  harveft ; and  a fmall  flick  or  two  put  at  the 
outlets  to  prevent  their  being  flopped  up  by  accidents : after  this  he  turns  a 
furrow  of  the  upper  foil  or  mold  upon  the  drain  by  means  of  a common  plough, 
taking  care  not  to  turn  in  any  of  the  dead  foil  brought  up  by  the  land-ditch 
fpade,  which  fliould  always  be  laid  on  the  outfide,  and  be  fpread  over  the  land. 
It  is  proper,  he  fays,  not  to  let  the  drains  lie  open  any  great  length  of  time,  as 
they  may  get  injured  by  wetnefs  or  frofl;  his  general  rule  is  to  fill  them  up  in 
the  courfe  of  the  day  *.  By  confulting  the  annexed  plate,  the  methods  of  filling 
drains  in  different  cafes  may  be  better  underftood.. 

Methods  tf  draining  mineSy  quarries,  and  pits. — Befides  the  removing  the  inju- 
rious wetnefs  of  land  arifing  from  fprings,  and  that  on  the  furface  caufed  by 
the  ftiff  and  retentive  nature  of  the  foil,  there  is  another  application  of  the  prin- 
ciples which  have  been  explained,  which  is  in  the  draining  of  miiies,  quarries,  ami 


* Mr.  James  Young,  of  Clare, 
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inch  pits  as  have  been  formed  in  the  digging  of  marl  or  other  fubftances  of  a 
fim.ilar  kind,  where  they  are  prevented  from  being  wrought  by  it. 

As  the  injurious  water  is  brought  down  from  the  more  elevated  fituations 
through  the  porous  ftrata  of  materials  at  confiderable  depths,  as  has  been  al- 
ready Ihewn  ; where  pits,  mines,  or  quarries,  happen  to  be  formed  at  the  bottom 
of  fuch  declivities,  and  are  inconvenienced  or  wholly  obftrudted,  either  in  the 
digging  or  working,  by  the  water  contained  in  them,  it  may  be  poffible,  in  many 
cafes,  to  prevent  its  coming  into  fuch  mines  or  pits,  by  cutting  or  boring  into  the 
Jowefl  edge  of  the  porous  ftrata  wlrere  the  level  of  the  fituation  in  which  it  is,  is 
lower  than  where  it  lies  in  the  pit  or  mine.  In  order  to  accomplhh  this  object, 
it  will  be  necefl'ary  to  afeertain  if  any  porous  ftratum  prefents  itfelf  higher  up  the 
elevation  than  the  place  where  the  mine  or  pit  is  formed,  that  may  condudl  the 
water  it  poflTeffes  to  the  porous  body  that  is  below  it ; as  where  fuch  a ftratum 
is  difeovered  by  cutting  into  it,  much  of  the  water  may  be  drawn  off  and  pre- 
vented from  paffing  down.  But,  notwithftanding  the  water  from  above  may  be 
cut  off  in  this  way,  a quantity  fufficient  to  inconvenience  the  working  of  the 
mine  or  pit  may  ftill  filtrate  from  the  fides  of  the  porous  bed,  even  though  it 
may  incline  in  the  diredion  of  the  lower  ground.  When  this  is  the  cafe,  it 
may,  however,  be  readily  taken  away  at  fome  place  in  it.  To  accomplifli  this, 
and  thereby  obviate  the  effeds  of  the  water,  the  termination  of  the  porous 
-ftratum  below  the  pit  muft  be  afeertained  ; and  where  there  is  any  mark  of  a 
natural  outlet  at  the  place,  a large  drain  fhould  be  formed,  in  order  to  admit  the 
water  to  flow  off  with  more  expedition.  Where,  however,  there  is  a thick 
bed  of  fome  impervious  fubftance,  fuch  as  clay,  placed  upon  the  termination  of 
the  porous  material,  the  drain  need  only  be  cut  a little  way  into  that,  as  by 
boring  through  the  reft  a fufficient  paffage  may  be  given  to  difeharge  the 
water.  In  this  way,  the  draining  of  fuch  grounds  as  lie  above  or  near  to 
mines  or  pits,  may  be  of  great  advantage*. 

In  refped  to  the  removal  of  the  water  contained  in  the  bottom  of  fuch  mines 
or  pits,  another  method  of  proceeding  is  recommended;  as  the  level  of  the 
ground  may  probably  be  no-where  lower  than  that  of  the  opening  of  the  pit. 
It  is  folely  in  cafes  where  the  diredion  of  the  ftrata  and  porous  materials  have 
an  inclination  with  the  furface,  or  lie  horizontally,  that  fuch  a mode  as  that 
which  has  been  juft  deferibed  can  be  employed  with  advantage.  In  inftances 
where  the  diredion  of  them  is  the  contrary  of  the  above,  the  only  chance  of 


* See  Johnftone’s  Account  of  Elkington’s  Mo<ie  of  Draining  Land,  y.  j8. 
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removing  the  water  Is  by  difeovering  their  terminations'  on  the  other  fide  of  the 
elevation,  which  may  in  many  cafes  be  in  fome  meafure  afeertainedby  a carer 
ful  ufe  of  the  level,  and  a nice  obfervation  of  the  manner  in  which  the  ftrata  of 
mine  or  pit  lie.  But  this  will  be  much  better  comprehended  by  confulting  the 
• annexed  plate. 

This  is  the  manner  of  obviating  the  effects  of  v/ater  in  finking  the. mines  or 
pits  ; but  a different  mode  is  to  be  purfued  in  removing  that  which  is  met  with 
in  the  bottoms  of  the  pits  or  mines,  or  w’hich  ilfues  from  the  rocky  flrata  on 
their  Tides.  Here  the  aid  of  machinery  of  the  pump  kind  becomes'  neceffary, 
the  operation  of  which  may  frequently,  as  where  the  ufual  dream  is  infufficient, 
be  affifted  by  the  water  proceeding  from  the  drains  that  have  been  juft  men- 
tioned, and  which  is  more  fully  fliewn  in  the  plate.  It  may  alfo  be  further 
ufeful  in  raifing  the  produfts  from  the  mines  or  pits  in  fituations  which  are 
fuitable,  and  where  a full  command  of  it  can  be  had.  Another  mode  of  remov- 
ing water  in  thefe  cafes  is,  by  digging  or  boring  in  the  bottoms  of  fuch  pits,  and 
thereby  letting  down  the  water  into  the  porous  materials  below  where  they 
exift.  This  is  a method  that  has  been  prattifed  with  fuccefs  in  different 
fituations'*. 

In  raifing  ftone  from  quarries,  it  not  unfrequently  happens,  that  much  obflruc- 
tion  and  inconvenience  is  produced  by  water  breaking  in  when  the  workmen 
! come  to  fome  depth,  from  the  rocky  ftratum  in  which  it  has  been  confined  ; 
and  which  it  has  been  ufual  to  remove,  either  by  means  of  expenfive  m.achinery 
of  the  pump  kind,  or  very  deep  and  troublefome  cuts,  made  under  the  level  of 
the  water  from  the  nearefl  fituations  that  will  admit  of  them.  But  as  in  thefe 
cafes  it  moftly  happens  that  the  water  is  pent  up  and  confined,  both  below  and 
on  the  fides  of  the  rock,  by  fome  impervious  material,  fuch  as  clay,  fo  as  to 
keep  it  full  and  prevent  its  flowing  off  j it  may  be  more  eafily,  and  with  much  lefs 
cxpence,  carried  away  by  cutting  a drain  through  the  impervious  material  that 
inclofes  it  on  the  mofl  depending  fide  ; which  may  frequently  be  difeovered  by 
the  nature  of  the  furface-ground  and  the  ufe  of  the  level.  This  will  alfo,  at  the 
fame  time,  have  the  effe£t  of  rendering  the  ground  that  is  near  it  dry.  And  in 
other  cafes  of  this  nature,  where  the  water  finks  down  through  the  porous  or 
fiffured  ftratum  of  ftone,  and  is  confined  by  a clofe  and  compact  one  below',  wdiich 
has  fand  and  gravel  or  other  porous  materials  beneath,  it  may  be  conveniently 
removed  by  boring  or  digging  through  the  compaft  ftratum,  and  thus  letting  the 
water  down.  This  method  is  faid  to  be  particularly  advantageous  where  the 
termination  of  the  rocky  ftratum,  which  is  generally  compofed  of  loofe  frag- 

* See  Asricullural  j^eport  of  the  County  of  Hci  tford,  p.  67. 
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ments  of  ftones  of  the  fame  kind,  with  fand,  to  fome  depth,  and  of  the  nature 
of  quickfard,  is  to  be  cut  through  *. 

In  marie  pits  alfo,  which,  from  the  nature  of  their  fituation,  moftly  require 
much  cutting  through  fome  part  of  tlieir  fides,  in  order  to  remove  the  water 
that  prevents  their  being  wrought,  the  mode  of  letting  the  water  down  by 
means  of  pits  dug  through  the  upholding  (Iratuin  below  the  bed  of  m rle  vnto 
the  porous  materials  underneath,  might  be  econmnically  pradlifed.  Li  fich 
cafes,  the  number  of  the  pits  mull  be  proportioned  to  the  fpace  occupied  by 
the  marie  5 and  when  they  are  required  to  be  of  fuch  depths  as  to  be  liable  to 
give  w'ay,  they  fliould  be  built  up,  or  nearly  filled  with  loofe  Hones,  f - as  to 
admit  the  water  to  pafs  off;  fuch  lateral  drains  as  are  neceffary  communi- 
cating with  them. 

In  fome  fituations  of  the  pits,  as  where  the  bank  Hopes  lower  on  the  con- 
trary fide  than  the  level  of  the  water,  an  eafier  mode  may  be  praidifed  ; fuch 
as  by  forming  a drain  in  it,  and  then  perforating  with  a horizontal  boring  in- 
flrument  into  the  terminating  part  of  the  llratum  that  holds  the  water  ; thereby 
removing  and  keeping  it  below  the  level  of  the  marie.  And  in  addition  to 
thefe,  in  fome  cafes,  as  where  the  water  of  fuch  pits  proceeds  from  fprings  in 
the  high  grounds  above  them,  it  may  be  ufeful  to  intercept  and  convey  it  away 
before  it  reaches  the  marle-pits. 

The  principles  that  have  been  already  mentioned  refpe£ling  the  nature  and 
direftion  of  the  different  llratified  materials  that  conftitute  the  earth  to  a confi- 
derable  depth  below  its  furface,  have  likewife  another  application  in  the  raif- 
ing  of  water  in  wells ; as  upon  a full  and  exa£l  comprelienfion  of  the  variation 
of  them,  in  the  different  cafes  in  which  attempts  of  this  fort  are  to  be  made, 
mull,  in  a great  meafure,  depend  the  fuccefs  of  the  operator ; as  has  been  fuffi- 
ciently  fhewn  by  the  various  accounts  of  finking  them  in  particular  fituations, 
that  have  been  prefented  to  the  public 

On  thefe  principles  may  be  explained  the  reafon,  in  digging  wells,  that  if 
ftrata  of  fand,  gravel,  or  other  loofe  porous  materials  be  firft  met  with,  water 
can  feldom  or  ever  be  found  until  clay,  or  fome  other  impervious  fubflance,  be 
reached  ; or,  where  clay  or  other  impervious  material  is  begun  with,  until  the 
the  operator  has  dug  down  or  proceeded  to  a bed  of  fome  porous  fubftance, 
fuch  as  rock,  fand,  or  gravel  J. 

They  allb  fhew,  that  by  digging  wells  in  particular  fituations,  in  valleys  or 
level  grounds,  where  the  water  defcends  between  the  ftrata  from  a diftance  at 

* See  Johnftone’s  Account  of  Elkington’s  Mode  of  Draining  Land,  p.  48. 
f See  Anderfon’s  Treatife  on  Draining.  J Ibid.  p.  69. 
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a great  height,  by  building  up,  or  otherwife  ralfing,  the  top  of  the  well,  fo  as 
that  it  may  not  give  way  by  the  preffure  of  it ; — it  may  be  raifed  to  a confider- 
able'  height  above  the  ordinary  level  of  the  well  i — and  thus,  in  many  cafes,  be 
rendered  more  ufeful  than  it  could  otherwife  be.  Curious  inftances  of  this 
nature  have  been  frequently  noticed  by  writers*.  And  further,  that  by  widen- 
ing the  bottoms  of  wells  in  fome  cafes,  as  where  the  water  filtrates  between 
the  ftrata  in  too  fparing  a quantity,  it  may  be  augmented  nearly  in  a fimilar 
proportion  to  the  extent  of  the  opening  f.  Pradlical  examples  of  thefe  kinds 
may  likewife  be  met  with  in  the  Philofophical  Tranfafilions. 

As  from  the  ftagnation  and  retention  of  too  much  water,  in  or  upon  lands, 
whether  in  the  ftate  of  tillage  or  that  of  grafs  hulbandry,  much  injury  mull;  be 
produced  ; — in  the  firft  cafe,  by  its  rendering  the  foil  too  moift  and  poachy  for 
being  ploughed  up  fufficiently  early  for  many  forts  of  grain  crops,  and  for  the 
manure  being  properly  incorporated  and  preferved  in  it ; and  in  the  latter,  by 
the  cold  which  it  caufes  in  the  winter  feafon,  rotting,  weakening,  and  thereby 
rendering  the  abforbent  roots  of  the  graffes  incapable  of  performing  their  offices; 
— it  is  obvious,  that  the  operation  of  draining  mufi:  confiantly  be  effeflually 
performed,  before  any  other  fort  of  improvement  can  be  attempted  with  the 
lead  profpect  of  fuccefs : until  this  has  been  fully  accomplifhed,  it  is  indeed 
impoflible  to  know  w^hether  the  land  be  fuitable  for  the  growth  of  crops,  or 
what  benefits  may  be  produced  in  it  by  the  application  of  manures.  And,  as 
the  removal  of  fuch  degrees  of  wetnefs  as  prove  detrimental  to  lands,  confti- 
tutes  in  mofl:  cafes,  and  efpecially  in  thofe  of  the  fenny  and  boggy  kinds,  an 
improvement  that  mud  be  of  great  utility  and  duration  it  would  feem  pro- 

* See  Johnftone’s  Account  of  Elkington’s  ^lode  of  Draining  Land,  p.  70. 

See  Darwin's  Phytologia. 

X Vaft  improvements  in  the  quantity  and  value  of  lands  have  been  made  by  this  means  in  different 
diftrifti.  Mr.  Young  inferts  the  following  Table  on  the  authority  of  Mr.  Parkinfon,  as  improvements 
in  drainage,  by  a£ts  in  which  he  was  a commiffioner  in  Lincolnfhire. 


Tatterfhall  embankment 
Alnwick  Fen  - . . . 

The  nine  embanked  Fens'  to  Lincoln 
Holland  Fen  eleven  towns 

Acres. 

Improved 

value. 

Old  value. 

Improve- 

ment. 

892 

1,097 

19,418 

22,000 

/.83s 

703 

‘5.534 

25.300 

£■3^7 

54 

r,94i 

3,600 

;C'45o 

648 

13.592 

21,700 

43.407 

42,375 

5.982 

36,39c 

Atid 
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Draining  of  Land* 

per  ‘that  the  proprietors  (hould,  in  mod  cafes,  be  at  the  principal  expence  'of 
the  bufinefs,  as  it  is  feldom  performed  in  an  effe£lual  manner  when  undertaken 
by  tenants,  unlefs  they  are  unufually  fpirited,  or  have  fuch  length  of  leafcs  as 
affords  them  the  certainty  of  obtaining  the  full  reward  of  their  exertions. 
When  this  fort  of  improvement  is  made  in  the  early  period  of  a leafe,  it  would, 
however,  be  proper  in  the  proprietors  to  demand  a fuitable  intereft  on  thd  fum 
advanced,  and  upon  a renewal,  to  have  it  added  perhaps  in  the  way  of  rent. 

From  the  whole  of  the  fa£ts  and  circumftances  that  have  been  mentioned,  edn- 
cerning  the  nature  of  the  different  flrata  that  conftitute  the  earth,  the  directions 
in  which  they  are  depofited  in  it,  and  the  manner  in  which  water  is  carried 
down,  confined,  and  forced  to  the  furface  of  foils,  fo  as  to  become,’in  different 
ways  and  degrees,  injurious,  it  would  feem  evident,  that  fprings  of  fuch  kinds 
as  can  be  in  any  material  degree  detrimental  to  land,  need  never  be  appre- 
hended where  there  is  a great  depth  of  porous  materials,  fuch  as  fand  or  gravel, 
without  the  intervention  of  clayey  or  other  impervious  flrata  ; or  in  the  contrary 
fituation,  as  where  the  clayey,  marly,  or  other  impervious  body,  extends  to  a 
confiderable  depth.  This  is  a matter  that  fhould,  therefore,  be  conflantly  kept 
in  the  minds  of  thofe  engaged  in  the  bufinefs  of  draining  lands.  And,  that 
where  the  mifehief  proceeds  from  fuperficial  wetnefs,  caufed  by  the  fliff,  reten- 
tive nature  of  the  foils,  there  mufl  be  particular  attention  paid  to  the  nature 

And  it  is  further  remarked,  that  from  this  view  of  the  drainages  in  the  fouth-eaft  diftridt  of  thi 
county,  united  with  the  improvements  on  the  Ancholm,  and  in  Axholm,  it  will  appear  that  there  is  not 
probably  a county  in  the  kingdom  that  has  made  equal  exertions  in  this  very  important  work  of  draining. 

■ The  quantity  of  land  thus  added  to  the  kingdom  has  been  great  j fens  of  water,  mud,  wild  fowl,  frogs 
and  agues,  have  been  converted  to  rich  pafture  and  arable,  worth  from  nos.  to  405.  an  acre  : health 
improved,  morals  correfted,  and  the  community  enriched.  Thefe,  when  carried  to  fuch  an  extent,  are 
great  works,  and  refleft  the  higheft  credit  on  the  good  fenfe  and  energy  of  the  proprietors.  Without 
going  back  to  very  remote  periods,  it  is  alferted  that  there  cannot  have  been  lei's  than  1^50,000  acres 
drained  and  improved,  on  an  average,  from  5*.  an  acre  to  n^s. ; or  a rental  created  of  £,1^0,000  a-ycar. 
But  fuppofe  it  only,T.  100,000,  and  that  the  profit  has,  on  an  average,  been  received  during  the  periad 
of  thirty  years,  the  rental  has  in  that  time  amounted  to  three  millions,  and  the  produce  to  near  ten  ; 
and  that  when,  with  the  views  of  a political,  arithmetician,  we  reflect  on  the  circulation  that  has  at- 
tended this  creation  of  wealth  through  induftry,  the  number  of  people  fupperted,  the  confumption  of 
manufaftures,  the  (hipping  employed,  the  taxes  levied  by  the  ftate,  and  all  the  dalles  of  the  com- 
munity benefited,  the  magnitude  and  importance  of  fuch  works  will,  it  is  faid,  be  feen,  and  the  pro- 
priety well  underllood,  of  giving  all  imaginable  encouragement  and  facility  t.»  their  execution. 

By  means  of  drainage  In  boggy  and  other  forts  of  wafte  lands  that  are  too  wet  for  the  purpofes  of 
vation  in  var'rous  places,  improvements  to  a very  confiderable  extent  have  alfo  been  effeded  j in 
many  inflances  raifing  the  value  of  the  land  from  almoft  nothing  to  15s.  or  a os.  the  acre;  as  may 
be  feen  by  conlulUfig  the  dhldreiit  Rqwts  of  the  Board  of  Agrkulturo. 
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PLATE  XXXIX. 


Drainage  of  Boggy  Lands  from  Springs. 

{To  face  Page  333.] 

Fig.  I.  IShows  the  manner  in  which  the  ftrata  of  hills  or  elevated  grounds  are  dlfpofed,  and 
broken  or  interrupted  in  their  direftions  to  the  lower  lands  or  valleys  : A,  the  ftiorteft  method 
of  boring  for  reaching  an  inferior  ftratum. 

Fig.  2.  Explains  the  method  of  draining  pra£lifed  by  Mr.  Elkington  in  the  firfl;  cafe  of 
. fpring  bogs,  as  delineated  by  Mr.  Johnfton. 

Fig.  3.' Is  a fedlion  of  the  fame  drainage,  when  the  ftratum  of  clay,  where  the  trench  is 
cut,  is  thicker  than  the  level  of  the  orifice  will  permit  the  depth  of  the  drain  to  be,  A being  the 
depth  of  it  at  that  level.  The  reft  of  the  clay,  from  A to  B,  is  to  be  perforated  by  an  auger  to 
the  lower  point  of  the  porous  ftratum  at  D,  when  the  water  will  rife  up  in  the  trench  from  the 
preflure  above  the  level  of  the  drain. 

Fig.  4.  Reprefents  the  mode  of  drainage  in  the  fecond  cafe  of  fpringbogs  on  Mr.  Elkington^s 
principles,  as  explained  by  Mr.  Johnfton. 

rFig.  5.  Is  a view  or  fe<5Uon  of  the  fame. 
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PLATE  XL. 


Drainage  of  Boggy  and  Wet  Lands, 

[To  face  Page 

Fig.  1.  reprefents  the  plan  of  draining  purfued  by  Mr.  Elkington  in  hilly  fituationSj  or 
where  there  are  high  banks,  with  wet  grounds  below. 

Fig.  2.  Is  a view  or  fe£lion  of  this  drainage,  as  given  by  Mr.  Johnftone. 

Fig.  3.  Is  the  reprefentation  of  the  plan  of  draining  where  the  banks  are  Irregular. 

/Vg-.  4.  Shows  the  manner  of  cutting  and  managing  the  drains  in  this  cafe.  And 

Fig.  5.  Is  a fide  view  or  fe£lion  of  the  fandy  bank. 

Fig,  6.  Explains  the  method  of  draining  of  bogs  where  the  fand-banks  unite.  Where  the 
bog  has  a defcent  from  the  fide  A A to  the  fide  B B,  a drain  cut  on  the  fide  A A may  be  fuffi- 
cient  for  the  purpofe. 

Fig.  7.  Is  a front  view  of  this  drainage. 

Fig.S.  Exhibits  the  plan  of  another  method  of  drainage,  recommended  by  Mr.  Elkington, 
in  boggy  or  fpots  of  marfhy  land  injured  by  ftagnant  moifture,  but  where  fprlngs  do  not  exift. 
This  is  by  letting  the  water  down  into  the  porous  fubftratum  below  by  perforating  through  the 
retentive  body  above. 

Fig.  9.  A front  view  or  fedlion  of  this  drainage  ; A B C I>  here,  as  In  the  plan,  reprefents 
the  drains  cut  through  the  boggy  earth,  and  filled  up  to  within  a foot  and  half  of  the  top  with 
loofe  ftones. 

E F G H fhows  the  perforations  of  the  auger  through  the  clayey  ftratum,  and  the  defcent  of 
the  water  into  the  rocky  or  porous  ftratum  below. 

K,  the  place  where  a cut  ftiould  be  made  for  draining  off  the  water  where  the  land  declines 
fufEciently,  and  the  porous  fubftratum  is  faturated  with  it  fo  as  to  throw  it  on  the  furfaGe 
through  the  perforations.  3, 
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PLATE  XLI. 


Draining  of  low  fwampy  Lands* 

{To  face  Page  333.] 

Fig.  I.  Shows  the  manner  of  digging  into  the  Tides  of  the  drains,  where  foughs  are  laid  In 
running  fands,  and  the  auger  employed,  as  the  holes  in  this  way  are  lefs  interrupted  by  the 
currents. 

Fig.  2.  Is  a fe£lion,  (howing  the  manner  of  laying  the  fough  and  covering  it. 

Fig.  3.  Shows  themanner  of  forming  the  auger  holes  fo  as  to  be  higher  than  the  bottom  of 

the  drains,  in  hilly  fituatlons. 

In  the  plate  a plan  is  given  of  Mr.  Elkington!*  method  of  accomplifhing  the  purpofe  of 
draining  in  low  fwampy  lands  on  the  Tides  of  rivers,  in  which  the  advantages  that  may  be 
gained,  in  fome  cafes,  by  Irrigation  are  likewife  Ihown. 

Fig.  4.  Shows  the  manner  of  draining  where  the  water  Is  dammed  up  as  a mill-head, < being 
a trough  feveral  feet  longer  than  the  width  of  the  dam  on  each  fide,  as  feen  by  A and  B in  the 
plan.  It  is  fecured  by  flakes  driven  into  the  earth  on  each  fide  with  crofs  bars  above,  as  re- 
prefented  in  the  figure.  The  fpace  between  the  top  of  it  and  bottom  of  head  is  to  be  well 

jammed  with  clay.  A cut  is  alfo  neceflary,  on  bank  of  head,  for  fecuring  water. 
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PLATE  XLII. 


Drainage  of  Hilly  Lands  and  Mixed  Soils, 

\To  face  Page 

Fig.  I.  Reprefents  the  plan  of  Mr.  Elkington’s  method  of  draining  in  a hill  compofed  of 
alternate  beds  of  rock  and  clay. 

Fig.  2.  Is  a fide  view  or  feclion  of  the  fame,  wfiich  explains  the  fituation  of  the  ftrata  and 
the  places  for  cutting  the  drains. 

Fig.  3.  Shows  the  nature  of  the  drains;  the  main  drain  to  be  formed  wholly  in  the  clay,  and 
drains  cut  into  each  of  the  fiflures  between  the  rocks  when  the  water  is  contained  there ; 
A A A A A,  points  in  the  main  drain,  where  attempts  maybe  made  to  efFe£lually  isitercept  the 
water  ilTuing  along  the  dotted  line  above  it  by  boring,  inftead  of  its  being  reduced  by  the  fmall 
cuts,  fo  as  to  produce  no  injury  on  the  furface  of  the  land  below. 

Fig.  4.  Is  a view  or  fe£Uon  of  the  hill  to  be  drained,  and  the  mode  in  which  water  may,  from 
the  irregularity  of  the  retentive  ftrata,  be  drawn  off  on  the  dry  fide  for  domeftic  ufes. 

Fig.  5.  Reprefents  the  mode  of  raifing  the  water  to  the  level  of  the  head  of  the  refervoir  in 
low  fituations,  by  confining  it  in  a narrow  pipe  or  chimney  of  brick. 

At  Fig.  6.  is  rep'refented  Mr.  Elkington’s  method  of  drainage  in  cafes  where  the  foils  are 
compofed  of  alternate  beds  of  clay  and  fand.  The  form  of  cutting,  fo  as  to  remove  the  wet- 
nefs  from  the  different  refervoirs,  is  fully  ftiown.  In  fome  cafes  this  wetness  may  proceed  from 
fprings  higher  up,  andpaffing  over  the  upper  foil  through  the  fand  beds,  by  not  being  permitted 
to  defcend  lower  than  the  retentive  bed  of  clay.  In  thefe  fituations  the  drainage  may  be  ef- 
feiled  with  facility,  after  a conducting  main  drain  from  the  outlet  has  been  formed,  by  making 
an  upper  drain  to  intercept  the  water  coming  from  the  chief  fprings,  as  explained  by  Mr.  John- 
fton  in  the  new  edition  of  his  account  of  the  mode  of  draining  land. 

Fig.  7.  Shows  the  method  of  draining  in  other  cafes  of  this  fort,  as  where  the  land  or  field  is 
hollow,  and  only  requires  one  principal  drain  to  be  cut  towards  the  middle. 

Fig.  8.  Explains  other  cafes  of  this  nature,  where,  from  the  diftribution  of  the  ftrata,  other 
drains  become  neceffary,  in  a floping  direction  acrofs  the  declivities. 
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PLATE  XLIII. 


Drainage  of-  Lands  porous  above^  and  retentive  below. 

[To  face  Page  332.] 

Fig,  I.  Represents  the  plan  of  draining  followed  by  Mr.  Elkington,  where  the  foil  is 
porous  on  the  furface  and  retentive  underneath,  and  where  the  ground  declines  towards  the 
midddle  where  the  drain  is  made,  the  ridges  being  formed  fo  as  to  anfwer  the  declivity. 

Figs.  2 and  3.  Explain  the  method  of  forming  the  drains  where  the  grounds  have  more  than 
one  depreflion,  or  are  nearly  level,  or  incline  a little  to  one  fide. 

Fig.  4.  Is  a view  or  feiflion  of  the  above. 

Fig.  5.  The  ElFex  method  of  draining  in  ploughed  fpringy  lands,  where  the  furface  foil  is 
tenacious,  as  defcribed  by  Mr.  Kent.  Main  declination  of  the  land  from  a to  b. 

Fig.  6.  Rcprefents  a field  drained  by  means  of  one  of  its  ditches  in  the  room  of  a chief 
drain. 

Fig.  7.  A field  drained  by  a principal  drain  in  the  middle,  declining  more  at  that  part  than 
the  Tides. 

Fig.  8.  A field  drained  by  two  outfide  principal  drains,  the  land  being  higher  in  the  middle 
than  on  the  Tides. 
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PLATE  XLiV. 

Drahiage  in  various  Kinds  of  Soil. 

\_To  face  Page 

Fig.  I.  Reprefents  a mode  of  draining  where  the  furface,  fubfoil  and  bafe  of  the  foil  arc 
impervious,  and  where  the  ridges  are  improper  to  be  levelled  down  by  fubdrains  in  the  fur- 
rows between  them. 

Fig.  2.  Shows  a manner  of  draining  where  the  furface  foil  and  bafe  are  repellent,  and  the 
fubfoil  porous  or  abforbent,  by  fidclong  drains  where  the  land  has  much  declivity,  formed  in  the 
parts  where  the  wetnefs  is  predominant,  as  at  a,  down  to  the  under  ftratum  and  a little  into  it. 
' P’S'  3‘  Exhibits  a method  of  draining  where  the  furface  is  impervious,  the  fubfoil  abforbent 
and  clofed,  and  the  bafe  impervious  or  abforbent  and  clofed,  by  drains  formed  according  to 
clrcumllances  in  a fimllar  manner  to  thofe  in  Fig.  2.  In  this  cafe  they  will  feldom  be  required 
to  be  fo  near  to  each  other  as  in  the  former  cafe. 

Fig.  4.  Explains  a mode  of  draining  where  the  furface  and  fubfoil  are  abforbent  and  clofed, 
and  the  bafe  either  impervious  or  abforbent  and  clofed,  by  cutting  drains  through  the  fubllrata, 
forming  a firm  bafe  for  the  bottoms  of  them  when  neceflary  with  tough  turf,  heath  or  bufties, 
performing  the  work  in  a dry  feafon. 

Fig.  5.  Reprefents  a mode  of  draining  where  the  furface  foil  is  impervious  or  abforbent, 
the  fubfoil  porous  and  clofed,  being  conftantly  charged  with  wetnefs  from  internal  defeending 
water  by  means  of  a gravelly  conduftor,  the  bafe  being  impervious  by  the  cutting  of  only  one 
drain  acrofs,  at  the  lower  part  of  the  Hope,  as  at  a,  where  the  fubfoil  is  fufficlently  porous. 

Fig.  6.  Explains  a method  of  draining  where  the  furface  foil  is  porous  or  impervious,  the 
fubfoil  abforbent  or  varied,  being  charged  with  water  from  above  in  a partial  manner,  through 
veins,  or  fand,  gravel,  or  filTured  rock,  by  means  of  covered  drains  made  to  decline  In  an  eafy 
manner,  from  the  affeAed  part  to  a common  drain. 

Thefe  modes  are  recommended  by  Mr.  Marfhall. 

Fig.  7.  Is  a tranfverfe  fe£lion  of  a ridge  on  a flat  furface  for  watering  in  the  firft  year  of 
its  formation,  ufed  in  Gloucefterfliire. 

Fig.  8.  Shows  a ridge  in  its  full  elevation  with  its  Tides  being  perfeAly  inclined  planes, 

, having  the  proper  fall  of  two  inches  in  each  yard. 

Fig.g.  Explains  the  form  of  a ridge  for  trying  the  effeAs  of  watering  in  flat  land. 

Fig.  10.  Is  a levelling  implement  recommended  by  Mr.  Marfliall,  as  very  ufeful  in  fetting 
out  water-courfes,  fo  as  to  give  every  part  an  equal  and  uniform  degree  of  defeent.  It  (hould 
' be  made  five  feet  and  a half  long,  and  in  height  from  four  to  four  feet  and  a half,  according 
to  the  height  of  the  perfon  to  employ  It. 

Fig.  II.  Is  the  objeA  ftafF : the  crofs  piece  fhould  be  painted  white.  The  whole  fliould  bs 
made  of  a good  fize,  and  exa£tly  as  high  as  the  level. 
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PLATE  XLV. 


Drainage  of  Mmes^  ^larries^  l^c, 

[To  face  Page,  333.] 

Fig,  I.  Reprefents  a view  or  feAion  of  the  drainage  of  a mine,  as  pra£llfed  by  Mr*. 
Elkington,  explaining  the  manner  of  cutting  off  the  water  in  finking  the  fhaft,  &c. 

2.  Is  the  plan  and  manner  of  forming  the  drainage. 

Fig.  3.  Explains  the  mode  of  cutting  the  drains  through  the  , clayey  ftratum  covering  the 
rocks,  fo  as  to  difcharge  the  water  there  pent  up  by  it. 

Fig.  4.  Is  a view  or  feAion  of  this  drainage. 

Fig.  5.  Reprefents  the  method  of  letting  the  water  down  into  the  porous  ftratum  below,  by 
digging  pits  or  boring  through  the  impervious  body  by  an  auger.  In  fome  cafes  another 
porous  ftratum  may  be  difcovered  by  boring  below  the  fecond  retentive  one,  and  the  water 
be  thereby  reduced  to  a ftill  lower  level. 
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PLATE  XLVI. 

Drainage  of  Wetnefs  caufed  by  Mineral  Strata, 

[To  face  Page  332.] 

Fig.  I.  Shows  the  plan  of  draining  wetnefies  on  the  tops  of  hills  and  banks,  contiguous 
to  low  grounds,  but  fupplied  from  high  lands  at  fome  diftance  by  means  of  metallic  fubftrata. 
The  flrata  C D continue  on  fome  rife  in  high  ground  north  of  rivulet  to  higher  level  than 
line  A B,  by  which  fprings,  E and  F,  from  the  crop  of  the  metals,  are  fupplied.  An  outlet  will 
be  obtained  by  a cut  from  a rivulet  to  bank  G free  of  the  former,  and  by  boring  or  finking : 
pit  from  H to  I the  water  pafllng  through  porous  ftrata  from  C D to  E F will  be  reduced  to  the 
level  L M ; of  courfe,  the  fource  of  fprings  E F be  cut  off,  and  ground  on  top  and  fides  of  hill 
become  dry ; and  metals  to  that  depth  wrought  without  inconvenience  from  water,  which 
could  not  be  done  by  boring  in  bottom  of  rivulet,  as  ftiown  by  dotted  line.  When  ftrata  1C 
crop  out  to  furface  and  produce  wetnefs,  the  pit  or  bore  H I may  be  continued  till  it  reach  it 
when  neceffary.  This  is  a method  deferibed  by  Mr.  Johnftone,  in  his  account  of  Mr. 
Elklngton’s  mode  of  draining. 
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PLATE  XLVIL 

Mr,  Lumber^ s Mole- Plough, 

{To  face  Page  332.] 

H the  Plate  are  given  reprefentations  of  the  plough,  and  the  windlafles  by  which  it  la 
drawn  : in  which  Fig.  i,  is  the  beam.  2.  the  mole,  to  which  fegments  for  lengthening  it 
fcrew  on  at  3.  4.  the  roller  at  the  heel  on  which  it  prefles.  5.  the  chain,  from  50  to  60 

yards  long,  which  winds  on  to  the  two  cylinders,  7,  7.  6,  a pulley,  round  which  the  chain  5. 

plays.  8,  8,  8,  8.  Windlafles,  turned  each  by  two  women.  9.  Stays  which,  entering  the 
ground,  aflift  in  keeping  the  machine  fteady.  10.  the  anchor. 

The  proportion  and  refpe£tive  angles  of  the  different  parts  of  the  implement  may  be  found 
by  the  fcale.  It  is  wrought  by  eight  women  ; and  Mr.  Lumbert  contracts  for  the  work  at  ilci. 
the  perch,  lug,  or  rod  of  5^  yards,  his  foreman  agreeing  with  him  for  doing  it  at  three 
farthings,  the  machine  being  found,  who  pays  himfelf  and  the  women  out  of  it.  It  performs  ,f 
from  150  to  200  perches  a day  ; and  300  have  been  done.  200,  at  three  farthings  the  perch, 
amounts  to  i2s.  td.  a day  ; the  eight  women,  at  8r/.  each,  amounts  to  5;.  4r/.,  leaving  'js.  2d. 
for  the  foreman’s  pay,  and  the  repairing  of  the  chain,  which  breaks  often,  and  wants  a falfe 
link  whenever  that  happens.  It  was  found  to  move,  on  an  average,  5 yards  in  a minute  ; 
but  much  time  is  taken  up  by  moving  the  windlafs,  frame,  and  anchor. 

The  inventor  goes  to  any  part  of  the  kingdom  with  the  machine,  at  i^d.  the  rod  ; but 
when  to  a diftance,  mufl  have  infured  work  in  the  proportion  of  2CO  rods  for  every  mile  out. 

He  fells  the  tool  for  50  guineas,  as  he  has  a patent.  It  ufually  goes  17  or  18  Inches  deep,  but 
can  go  deeper ; and  has  been  found  a very  effe£live  tool  on  clayey  foils,  the  drains  con- 
tinuing to  run  after  many  years. 

Mr.  Young  has  given  a particular  account  of  this  valuable  draining-plough,  and  fuggefled 
various  applications  of  the  windlafles,  which  may  be  feen  in  the  forty-fecond  volume  of  the 
Annals  of  Agriculture,  page  413. 
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PLATE  XLVIII. 

Se6lions  of  Covered  Drains  and  Draining  Implements. 

\To  face  Page  332.] 

Fig.  I.  Reprefents  a fjouldered  turf-drain  ; the  inverted  turf  reding  here  more  firmly  on  the 
flioulders  than  in  the  common  method  without  them,  leaving  the  part  hollow  below. 

Fig.  a.  Shows  it  filled  up. 

Fig.  3.  Reprefents  the  •wedge-form  of  drain,  a part  of  the  bottom  of  the  wedge  part  being 
removed  before  it  is  put  in  again. 

Fig.  4.  Shows  it  when  filled  up. 

Fig.  5.  The  fe£fion  of  a hollow  drain : a loofe  mould  thrown  in  to  the  depth  of  one  foot ; 
b fod  inverted  two  inches  thick ; c round  land  dones  one  foot  thick  *,  d fiat  done  or  cover 
four  inches  thick ; e fough  or  conduit  fix  inches  fquare  lined  with  done. 

Fig.  6.  Another  fe£fion  : a loofe  mould  as  above ; b thin  fod  inverted,  draw,  heath  or  rufhes ; 
r round  land  dones  or  faggots  of  brulh-wood;  flat  done  or  cover  four  inches  thick; 
e triangular  opening  fix  or  eight  inches. 

Fig.  7.  A fe£lion  of  drain:  a land  dones  as  before;  b triangular  or  coupled  opening,  fix  or 
eight  inches. 

Fig.  8.  Se£Hon  of  hollow  drain  : a loofe  mould  or  gravel  thrown  in  one  foot;  b fod,  draw, 
heath,  or  ruflies,  four  inches;  c land  dones  thrown  in;  d one  foot  eight  inches  thick. 

Fig.  Q.  Seffion  of  covered  drain : a loofe  mould  thrown  in  one  foot;  ^ draw,  &c.,  fix 
inches  in  thickncfs ; c brufliwood  laid  longitudinally  and  fufpended  by  crofs  billets  of  wood> 
having  bottom  and  tides  to  the  height  of  crofs  billets  open  one  foot  fix  inches. 

Fig.  10.  Another  fecUon  of  hollow  drain  : a loofe  mould  or  gravel  one  foot ; b fod  inverted 
fix  inches ; c pipe  or  opening  formed  by  draining-fpade,  one  foot  deep  and  eight  wide  at 
i flioulders. 

I Fig.  II.  Se£Hon  of  covered  drain:  a drain  one  foot  deep ; b clay  trampled  in  fix  inches; 
f ( pipe  or  opening  formed  by  draining-fpade  one  foot  deep,  and  filled  with  three  large  draw 
I ropes,  laid  lengthways. 

I Fig.  12.  Reprefents  a draining-brich  \xicA  iox  fmall  drains,  as  conveying  water  to 

Koules,  and 

Fig.  1 3.  Shows  another  fort  of  draining-brick  for  conflrudHng  a large  fquare  drain  laid 
without  common  brick. 

Fig.  14.  Exhibits  another  form  of  draining-brick  for  forming  larger  forts  of  drains. 

Fig.  15.  Upper  draining-fpade. 

Fig.  16.  Lower  draining-fpade  pointed  at  the  bottom. 

Fig.  17.  Wooden  fpade  for  peaty  foils.  .. 

Fig.  18.  Bottom  fliovel  with  turned-up  edges. 

Fig.  19.  Scoop  for  cleaning  out  and  fmoothing  out  bottom  of  drains. 

Fig.  20.  The  rod  fcrew  for  the  auger  four  feet. 

Fig.  21.  Chifel  and  punch  for  cutting  dones. 

, Fig.  22.  The  auger. 

I Fig.  23.  Wooden  handle  with  iron  plates  on  both  fides  to  drengthen  holes  for  rods;  a a 

I wedges. 

Fig.  24.  Iron  key. 

Fig.  25.  Iron  handle. 

Fig.  26.  Beards  ufed  in  boring  with  the  auger.  ' 

Fig.  27.  An  indrument  for  levelling  drains,  water-courfes,  &c. ; a b the  fides  of  the  frames 
i ad  a line  marked  off. 

^ Fig.  28.  Is  unimproved  machine  for  twlding  draw  into  ropes. 
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PLATE  XLIX. 

Draining- Bricks, 

\To  face  Page  332.] 

Fig,  i.  Represents  the  form  and  manner  of  placing  bricks,  Invented  by  Mr.  Afhworth  of 
Turton,  near  Bolton,  in  Lancalhirc,  in  the  draining  of  land,  In  which  84  bricks  are  required 
to  every  eight  yards,  while  with  common  bricks  192  are  neceflary  j of  courfe  there  is  a faving 
of  108  in  this  way  in  every  eight  yards  of  draining. 

Fig.  2.  Is  another  form  of  brick,  in  which  55  bricks  arc  fufficlent  for  draining  eight  yards 
in  length  ; by  which  137  bricks  are  faved  in  that  diftance. 

Fig.  3.  Is  a form  which  takes  iio  bricks  to  complete  a drain  of  the  fame  length  j by  which 
82  bricks  are  faved.  This  form  is  only  necelTary  where  much  water  is  to  be  conveyed  away. 

Fig.  4.  Is  another  form  which  employs  and  faves  bricks  in  the  fame  proportions  as  fg.  l. 

Fig.  5.  Is  another  form  of  brick  that  employs  and  faves  in  the  proportions  of  fg.  3.  It  is 
particularly  iifeful  in  draining  boggy  foft  lands,  and  where  there  are  quickfands. 

Fig.  6.  Is  another  form  that  faves  bricks  as  in  fg.  2. 

M Fig,  7.  Another  form  that  takes  the  fame  as  in  figs.  3 and  5* 

w S.Isacrofs  fe£lion  of  one  of  the  bricks  7 inches  broad  and  2 In  thicknefs.  The 

|V  perpendicular  line  from  A to  B is  i inch ; the  Hope  from  B to  C inch  ; the  diftance 
I * from  A to  D by  a perpendicular  line  from  C is  full  ^ inch.  The  perpendicular  line  from  E 
'' to  F is  ^ of  an  inch  ; the  Hope  from  F to  G full  2\  inches  j the  diftance  from  E to  H by  per- 
pendicular line  from  G is  2 inches. 

P'S'  9'  length  view  of  the  brick,  exhibiting  the  narroweft  Hope.  It  is  10  inches  from 

^ I to  K. 

Fig.  10.  Is  another  whole  length  view  of  the  fame  brick  the  contrary  way,  prefenting  the 
. broadeft  Cope. 
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Draining  of  Land, 

■and  pofitJon  of  the  land,  the  dire£tion,  cutting,  and  mode  of  filling  the  fuper- 
ficial  hollow  drains  employed  in  fuch  cafes  ; and,  at  the  fame  time,  to  the 
ridging  and  furrow  draining,  as  well  as  the  loofening  of  the  foil  to  a good 
depth,  when  in  a ftate  of  arable  cultivation  ; as  upon  a due  execution  and  com- 
bination of  thefe,  the  fuccefs  of  the  drainer  mufl:  greatly  depend. 

From  the  great  variety  that  exifts  in  the  nature  of  the  ground  to  be  drained,  it 
will  alfo  always  be  of  the  utmofl:  confequence  to  afcertain,  with  accuracy,  from 
what  fource  or  caufe  any  wetnefs  of  land,  which  is  to  be  removed,  arifes,  before 
the  bufinefs  of  draining  is  begun  ; as  without  a confiderable  degree  of  caution 
in  this  refpe61,  many  unnecelTary  drains  may  frequently  be  cut,  and  much  money 
expended  without  advantage  ; as  the  work  mufl;  be  managed  very  differently  in 
cafes  where  it  proceeds  from  furface-water  merely,  and  thofe  in  which  it 
depends  upon  the  dribbling  of  land,  or  other  fprings. 
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SECTION  IX. 

Parb?g  and  Burning. 


Paring  aftd  Burning — Practice  of,  adopted  at  an  early  Period-^A  Procefs  in  which  various  Changes 
are  produced  in  Soils — Some  of  which  probably  lejfen  Fertility — Others  greatly  promote  it—-Con“ 
fumption  of  vegetable  and  animal  Matters  prejudicial— ^Phe  Qonverjwn  of  the  fref}  vegetable 
Produdls  into  faline  Matters  highly  beneficial — Combination  of  Oxygen  with  the  Soil  of  great 
Utility— The  faline  Matters  feem  to  be  the  Caufe  of  the  great  Luxuriance  of  Crops  after — Mifi 
tend  to  exhattjl  the  Land — Great  fiimulant  Power  of  ufeful  in  promoting  Vegetation— Manner 
in  which  Lime  may  be  ufeful  when  ufed  with  the  AJhes— Injury  only  done  by  the  Lofs  of  vegetable 
or  animal  Matters — The  earthy  Matter  not  capable  of  being  leffened  by— Frequently  left  in 
a more  pulverizable  State — Lofs  of  vegetable  Matter  probably  not  fo  much  as  fuppofed  by  fotne 
Writers— AJhes  produced  in  the  Procefs  Jhewn  to  be  highly  ufeful — Nature  of  the  faline  Subjlances 
—Fixed  Alkali  and  vitriolated  Tartar,, both  ufeful  for  the  Purpofe  of  Vegetation— Other  Modes  in 
which  the  Procefs  may  be  ufeful  in  promoting  the  Growth  of  Crops — By  the  ReduBion  of  all  Sorts  of 
coarfe  vegetable  Materials — Rendering  them  more  readily  acted  upon  by  other  Subjlances  in  the  Soils 
—By  preventing  the  Land  in  this  Way  from  becoming  too  open  and  light  for  Grain-crops — By  the 
Earth,  in  many  Cafes,  being  rendered  more  mellow  and  fine,  and  thereby  more  fuitable  for  the  Re- 
ception of  the  Roots  of  growing  Plants — By  the  complete  DJlruBion  of  Weeds,  in  fome  Infiances, 
the  Lands  are  more  at  liberty  to  fupport  the  cultivated  Crops, — The  PraBice  probably  more  adapted  to 
fome  Sorts  of  Lands  than  others — Leaf  ufeful  on  the  thin,  light  Soils,  or  fuch  as  have  been  in  Tillage 
— Mojl  advantageous  on  the  Jiiff,  heavy,  coarfe,  and  four  Soils  ; or  fuch  wajle  Lands  as  are  infefied 
with  coarfe  ProduBions  of  any  Kind — This  fupported  by  the  general  Experience  of  Agricultors — 
The  Reafon  of,  explained — The  Opinion  of  an  able  Writer  upon — On  mojfy  or  peaty  Soils  mufi  he 
praBifed  with  great  Caution — Improper  for  the  Operation  in  fome  Cafes — Dr.  Anderfon' s Opinion 
againjl  the  PraBice  on — A FaB  refpeBing,  in  other  Sorts  of  Land — Improper  Management  pro- 
bably the  Caufe  of — May  however  fornetimes  be  employed  on  them — More  Caution  necejfary  than  in 
other  Soils — The  PraBice  general  on  the  coarfe,  wajle,  heavy  Sorts  of  Soil — Utility  and  Advantages 
of,  acknowledged  by  moJl  Writers  on  Agriculture — Mr.  Middleton's  Opinion  of  in  breaking  up 
Land — Thofe  of  others  fated — Caufes  of  ObjeBion  to  the  PraBice  of  Paring  and  Burning— Origin 
of — No  Lofs  of  Soil  in,  but  from  the  vegetable  or  elajlic  Matters — This  not  fo  great  as  fuppofed— 
Clayey  Soils  fuppofed  by  fome  to  be  mojl  liable  to  Injury  from  improper  Management  of — By  others 
fuppofed  ufeful  in  mellowing  the  Soil — Air.  Toung's  Opinion  of  the  ObjeBions  made  to,  in  Fen 
DJlriBs — FaBs  Jhew  little  Danger  to  ex  'Jl  when  properly  performed — Differences  in  the  Method 
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^performing  the  Operotions — Probably  nccefjhry  from  the  Difercnces  of  Soil — Manner  of  proceeding 
mfl  nfeful  in  different  Cafes — Implements  employed  in  the  perjot  ming  of,  different — Advantages  of 
each — Hand  Tools  in  general  mojl  tffechtal  Ploughs  mojl  expeditious  "when  they  can  be  ufed — • 
Seafn  for  the  Precefs — Dry  JVeather  highly  necejfary — Spring  Vhnths  generally  the  befl — Alttjl 
vary  from  the  Nature  of  Crops — For  Rape  and  Turnips — For  Barley — For  Wheat — Thicknefs  of 
Parings  Jboula  depend  on  the  Nature  of  the  Soil — Mr.  Boys'  Opinion  of- — Ufual  Depths  of — Cir- 
cunfances  to  be  regarded  in  fpreading  the  Afoes — Particular  ''■lode  of,  in  feme  Places — ObjeSlions 
to — Expences  of,  in  lighter  Sorts  of  Soils  — In  Fen  Dijlritl: — Manure  produced  by — AIoJl 
advantageous  Alethods  of  cropping  after  the  Prccefs  in  different  Cafes — EJlimates  of  the  Expence 
and  Profits  of~ — Utility  of  the  P rail  ice— How  may  be  rendered  lejs  neceffary — General  Obferva- 
tions  on. 


^ H E pra£tice  of  bringing  land  into  a fuitable  condition  for  the  growth  of 
f grain  or  other  crops  by  means  of  fire,  or  the  operation  of  paring  and  burning 
the  furface  or  fward,  is  probably  a method  of  cultivation  that  was  adopted  at  a 
very  early  period.  It  is  a procefs  by  which  various  changes  are  produced  in  the 
materials  of  the  foils  on  which  it  is  employed ; fome  of  which  would  feem  to 
le(f.  n rather  than  improve  their  fertility,  while  others  have  obvioufly  the  power 
of  promoting  and  augmenting  it  in  a very  confiderable  degree. 

The  action  of  the  fire  during  the  time  of  the  combuftion.efpecialjy  when  carried 
to  a great  height,  by  forcing  off  and  difpelling  much  of  the  moifture  and  elaftic 
principles  that  they  contain,  as  well  as  by  reducing  the  proportions  of  vege- 
table and  animal  matters  which  may  be  mixed  and  incorporated  with  them, 
^muft  have  the  effect  of  producing  fome  degree  of  deterioration  ; while  by  its 
converfion  of  the  frefli  vegetable  produ6ts,  as  the  different  kinds  of  coarfe  plants 
and  graffes,  into  afhes  of  an  alkaline,  faline  nature— which,  as  has  been  al- 
ready feen,  pofTefs  the  property  of  quickly  rendering  the  portions  of  vegetable 
materials  which  may  remain,  proper  for  fupplying  the  nutrition  of  plants — and  by 
combining  oxygen  with  the  argillaceous,  earthy,  or  other  particles  contained  in 
them,  in  fuch  a manner  as  to  be  eafily  parted  with  during  the  incipient  ftages 
of  vegetation,  great  advantage  and  improvement  muft  unqueftionably  in  many 
cafes  be  produced.  It  would  feem  to  be  chiefly  on  the  former  principle  that 
the  crops  are  generally  found  to  be  fo  abundant  after  land  has  undergone  this 
procefs ; as  the  faline  fubftance  contained  in  the  alhes,  though  frequently  fmall 
in  quantity,  by  bringing  fuch  parts  of  the  foils  as  were  not  before  in  a fit  ftate  for 
the  purpofe  of  being  applied  to  the  fupport  of  vegetables,  fuddenly  into  that  fitua- 
tion  in  which  they  may  be  taken  up  by  the  abforbent  roots  of  the  plants,  a vaft 
immediate  fertility  may  be  given,  but  which  muft  foon  have  the  effect  of  ex- 
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haufting  tfie  ground,  if  grafs  or  fome  other  kind  of  green  crops  be  not  culti- 
vated in  due  rotation  upon  it.  That  fome  efFe£l  of  this  fort  takes  place,  in 
fuch  cafes,  is  fhewn  by  the  general  experience  of  the  moft  corre6l  praftical 
agricultors. 

V There  is  alfo  another  way  in  which  the  faline  matter  thus  formed  may  be 
conducive  to  the  purpofes  of  vegetation,  which  is,  by  the  great  ftimulus  which 
it  is  known  to  afford  to  the  roots  of  growing  plants,  by  which  they  may  be  in- 
duced to  take  up  a larger  proportion  of  nutrient  matters  from  the  foils  on 
which  they  grow\  And  on  lands  prepared  in  this  manner,  efpecially  where 
they  are  of  the  clayey  kinds,  it  is  probable  that  in  fome  inftances  fo  much 
oxygen  may  be  combined,  by  means  of  the  fire,  wdth  the  particles  of  the  clay, 
as,  in  particular  fituations  and  circumflances,  to  render  it  capable  of  forming 
nitrous  acid  ; — asis  the  cafe  with  imperfe6tly-baked  bricks  w'hich,  where  lime 
is  made  ufe  of  at  the  fame  time  wdth  the  allies,  may  conftitute  a fort  of  calca- 
reous nitre  j — a fubflance  which  experiment  has  fliewn  to  be  highly  favourable 
to  the  procefs  of  vegetation. 

In  the  method  of  cultivating  lands,  by  means  of  paring  and  burning  the  fur- 
face,  fuch  Ioffes  or  deteriorations  of  foil  as  may  be  fuftained,  muff  evidently,  as 
has  been  juft  ftated,  be  produced  by  the  quantity  of  vegetable  or  animal  mate- 
rials which  may  have  been  confumed  or  difperfed  in  the  ftate  of  carbonic  acid  or 
other  aerial  forms as  it  is  fufficiently  known,  that  not  a particle  of  the  real 
earthy  matter  of  the  land  can  be  deftroyed  or  carried  away  by  the  procefs ; it 
being  left  in  moft  cafes,  where  the  bufinefs  has  been  properly  performed,  probably 
in  a much  more  mellow  and  friable  condition  than  it  was  before  the  commence- 
ment of  the  operation,  and  perhaps  more  fuited  to  the  abforption  of  elaftic  prin- 
ciples from  the  furrounding  atmofphere.  A late  ingenious  writer,  however, 
ftates  the  difadvantage  in  refpefl  to  vegetable  matter  to  be  nineteen  parts  out 
of  twenty  f;  but  as  he  has  not  informed  us  what  is  the  degree  of  lofs  of  fuch 
matter  by  this  procefs,  where  it  is  incorporated  in  the  ftate  of  foil,  or  the  nature 
of  the  experiment  from  which  his  conclufion  was  drawn,  we  are  inclined  to  be- 
lieve that  in  this  mode  of  preparation  it  is  not  by  any  means  fo  great,  whatever 
it  maybe  where  the  vegetable  matters  are  themfelves  limply  fubmitted  to  the 
aflion  of  the  fire  ; efpecially  as  in  the  trials  which  we  have  made  by  burning  fuch 
foils  as  contained  a large  proportion  of  vegetable  materials,  fo  as  nearly  to 
referable  that  of  garden  mold  i confequently  having  confiderably  more  than  is 

'*  S?e  Darwin’s  Phytologla,  p.  225. 

^ See  Dundonald  on  the  Connection  of  Agriculture  with  Chemiftiy,  p.  14.7, 
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ufually  met  with  In  the  lands  that  are  fubjefted  to  the  operations  of  paring  and 
burning,  it  has  not  been  nearly  in  fuch  a proportion  even  under  a high  degree  of 
heat,  which  ought  in  every  cafe  to  be  as  much  as  poiBble  avoided.  And  it  is 
further  conceived,  by  the  fame  author,  that  as  it  is  only  from  the  allies  of  frelli 
or  growing  vegetables  that  faline  matters,  fuch  as  fixed  alkaline  falts,  can  be  pro- 
cured, none  being  produced  from  the  burning  of  dead  or  decayed  vegetable  fub- 
ftances,  the  proportion  of  alkaline  or  other  faline  matters  obtained  by  theprocefs 
is  fo  fmall,  that  if  the  utility  or  advantage  of  the  pra6Hce  depended  materially 
upon  them,  it  would  be  more  economical  to  purchafe  them^.  Experience  has, 
however,  fliewn,^  that  whatever  may  be  the  proportion  of  faline  matter  which  is 
formed  in  this  way,  a great  deal  depends  upon  the  aflies  which  are  produced  ; as 
- it  has  been  found  by  thofe  who  have  been  largely  engaged  in  the  pradtice  of  this 
hufbandry,  that  on  thofe  parts  where  the  aflies  were  fpread  out  upon  the  land  as 
foon  as  the  procefs  was  finiflied,  the  crops  were  highly  luxuriant  and  produdtive  ; 
while  on  thofe,  where  they  had  been  from  neceflity  taken  away,  they  were  very 
mean  and  inferior,  not  being  worth  more  than  from  an  eighth  to  a tenth  of  the 
value  of  the  others  f. 

The  faline  fubftances  that  are  formed  during  the  procefs  of  paring  and  burn- 
ing, have  been  found  to  be  the  fixed  vegetable  alkali  and  vitriolated-tartar  : in 
I the  latter  cafe  the  alkali  of  the  confumed  vegetable  matters  uniting  with  the 
fulphuric  or  vitriolic  acid,  which  is  frequently  found  to  exift  in  fome  ftate  of  com- 
n bination  or  other  in  foils  J.  Thefe  fubftances  have  been  found  by  experiment  to 
I be  capable  of  promoting  the  growth  of  vegetables  in  a confiderable  degree  §. 

But  in  addition  to  thefe  modes,  in  which  the  pradtice  of  paring  and  burning 
may  be  beneficially  employed  in  the  cultivation  of  land,  there  are  fome  others 
which  feem  of  a more  mechanical  nature  ; fuch  as  its  reducing  the  various 
kinds  of  coarfe  vegetable  produdiions,  as  heath,  furze,  different  forts  of  dwarf 
fhrubby  plants,  tough  benty  grafles,  rufhes,  and  many  other  aquatics,  into  fuch 
a powdery  carbonaceous  ftate  ||,  as  that,  by  the  ready  adlion  of  other  fubftances 
upon  them  when  thus  reduced  in  the  foils,  they  may  become  ufeful  in  pro- 
moting the  growth  of  proper  kinds  of  vegetables ; but  which,  without  under- 
going this  procefs,  could  not  by  any  means,  from  their  great  elafticity  and 

♦ See  Dundonald  on  the  Connexion  of  Agriculture  with  Chemiftry,  p.  148. 

"t  See  Young’s  Agricultural  Report  of  Lmcolnfliire,  p.  257. 
t See  Dundonald,  p.  149,  § See  Home’s  Experiment?. 

il  See  Kerwan  on  Manures,  p.  99. 
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almofl:  indeftru£lible  properties,  be  prevented,  for  a very  confiderable  length  of 
time  at  leaf!,  from  rendering  the  ground  too  light  and  porous  for  growing  any 
fort  of  grain  crops. 

The  ftate  or  condition  of  the  foils,  in  fo  far  as  refpefls  their  textures,  as  has 
been  already  fuggefled,  muft  likewife  in  many  cafes  be  greatly  improved,  being  by 
fuch  means,  when  properly  performed, rendered  much  more  mellow  and  powdery, 
and  thereby  more  proper  for  the  admiffion  of  the  fibrous  roots  of  the  growing 
plants,  as  well  as  more  capable  of  minutely  dividing  the  particles  of  the  manures, 
of  whatever  kind  they  may  be,  that  are  afterwards  applied  to  them,  and  confe- 
quently  of  affording  a more  full  and  equable  fupply  of  nourifhment  to  the  crops 
that  may  be  cultivated. 

And  further,  from  the  procefs  radically  deftroying,  in  moft  inftances,  when  well 
performed,  all  forts  of  plants  of  the  weed  kind  that  may  have  eftablifhed  them- 
fclves  in  theToils  which  are  fubjefted  to  the  operation,  the  lands  are  left  per- 
fe6lly  clean,  and  therefore  in  the  moft  proper  fituation  for  affording  the  whole  of 
the  nutritious  properties  which  they  contain  to  the  fupport  of  the  crops  that 
may  be  put  upon  them. 

- From  this  view  of  the  manner  in  which  the  procefs  of  paring  and  burning 
may  contribute  to  the  improvement  of  land,  the  nature  of  the  products  that 
are  formed  by  it,  and  the  effe6fs  which  they  produce  on  the  foils,  it  would 
however  appear  to  be  a mode  of  cultivation  more  adapted  to  fome  forts  of 
land  than  others;  as  where  they  are  light  or  thin,  and  there  is  much  vegetable 
matter  accumulated  within  the  foil,  whether  from  the  decay  of  fucceffive  crops 
of  different  forts  of  plants,  for  a great  length  of  time,  or  the  repeated  applica- 
tions of  manures,  without  their  having  much  fward  or  coarfe  vegetable  produfts, 
fuch  as  have  been  mentioned,  growing  upon  the  furface,  it  may  do  harm,  efpe- 
cially  when  a great  degree  of  heat  is  not  carefully  guarded  againft,  and  judicious’ 
modes  of  cropping  introduced,  by  leffening  the  quantity  of  ufeful  vegetable 
matter  which  they  contain,  without  fupplying  any  thing  as  a compenfation. 
But  where  they  are  more  ftiff  and  heavy,  and  there  is  a thick  matted  fward  (dif- 
pofed  to  the  produfHon  of  mofs,  or  covered  w'ith  any  fort  of  rough,  four  plants, 
whether  of  the  grafs  or  other  kinds),  it  muft,  when  cautioufly  praffifed,  be  a 
hit^hly  beneficial,  and  perhaps,  in  many  cafes,  an  indifpenfable  mode  of  cultiva- 
tion ; not  only  by  rendering  them  more  open  and  porous  in  their  textures,  and 
reducing  the  coarfe  vegetable  mafs  into  that  fort  of  form  in  which  it  can  be 
readily  turned  down  and  incorporated  with  the  earthy  materials,  but  alfo  by 
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fupplying  a portion  of  fallne  matter  that  may  operate  ftill  further  in  promoting 
their  fertility. 

That  thefe  are  the  effe£ls  of  the  procefs,  and  the  cafes  In  which  it  fliould  be 
rejefted  or  employed,  feems  evident,  from  the  experience  of  the  moft  exact 
and  careful  praftical  agricultors.  It  has  been  obferved  by  an  intelligent 
inquirer,  who  feems  to  have  paid  great  attention  to  the  effeiSts  of  the  different 
modes  of  pradlice  that  are  employed  in  different  diftridts  in  the  cultivation  of 
land,  that  fuch  foils  as  are  light  and  friable  are  every-where  confidered  as  unfit 
or  improper  for  being  treated  by  means  of  this  procefs*.  And  a very  expe- 
rienced writer,  who  appears  to  have  cautioufly  examined  the  nature  and  effedts 
of  the  operation,  affures  us,  that  he  has  many  doubts  about  the  propriety  of 
extending  the  pradtice  to  fuch  foils  as  have  been  already  fertilized  and  brought 
into  a proper  flate  of  tilth  by  the  application  of  manures.  All  kinds  of 
earth,’’  fays  he,  “ though  they  be  in  their  original  flate  when  dug  from  a great 
depth,  infertile,  become  more  fertile  by  degrees  on  being  expofed  to  the  air  on 
the  furface,  when  impregnated  by  manures,  and  the  gradual  rotting  of  the  roots 
of  plants  that  grow  upon  them,  along  with  the  intermixture  of  the  remains  of 
animals  that  die  there.  They  are  thus  in  time  converted  into  that  kind  of 
fubftance  which  we  call  vegetable  mold.  This  vegetable  mold,  then,”  fays  he, 

is  neither  a limple  earth,  nor  a mixture  of  any  number  of  fimple  earths  toge^ 
ther,  but  it  is  fuch  a mixture  impregnated  with  the  remains  of  animal  and 
vegetable  matters  united  with  them.  Thefe  remains  of  organized  bodies,”  he 
thinks,  “ communicate  fomething  to  the  foil  of  an  apparent  oily  or  mucilaginous 
nature.  Along  with  the  fertility  which  it  is  thus  feen  to  acquire,  thefe  give  it  a 
.more  friable  texture  and  a greater  facility  than  it  originally  pofiTefTed  of  ahforb- 
ing  water  in  a proper  manner,  and  retaining  it  to  a certain  degree.  Now,”  fays 
he,  “ there  feems  to  be  little  reafon  to  doubt  that  fire  tends  to  alter,  _deflroy,  or 
diffipate  this  mucilaginous  quality  which  the  mold  derives  from  the  fpontaneous 
corruption  of  organized  bodies.  So  that  wherever  the  foil  has  been  gradually 
fertilized  by  this  procefs,  there  fedms  reafon  to  fear  that  the  burning  of  its 
fward  will  rather  prove  hurtful  than  beneficial  f.”  It  is,  indeed,  afterwards 
fuggefled,  that  thefe  are  given  as  reafons  for  doubting  of  the  propriety  of  the 
method  under  fuch  cncumflances,  but  not  by  any  means  as  rules  for  pradlice. 
The  reafoning  appears,  however,  to  be  founded  in  truth,  and  to  be  fupported  by 

• See  Donaldfon’s  Prefent  State  of  Hutbandry  in  Great  Britain,  vol.  III.  p.  388. 

+ Anderfon’i  Eflays,  -vol.  III.  p. 
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the  few  fafls  and  experiments  that  have  been  recorded  In  fuch  a way  as  to  be 
in  any  degree  depended  upon. 

There  is  alfo  another  fort  of  foil  on  which  the  procefs  of  paring  and  burning-  ; 
mud  be  praftifed  with  equal  caution,  or  perhaps  in  fome  cafes  be  wholly  'a 
reje61ed,  from  the  danger  there  is  of  its  reducing  the  materials  of  which  it  is  con-  jj 
dituted  in  too  great  a degree.  This  is  that  of  the  peat  or  moj]]/  kind.  In  this  f 
cafe,”  fays  the  able  author  mentioned  above,  “ it  is  not  the  plants  which  grow  a 
upon  it,  but  the  very  fubftance  itfelf  that  ferved  as  a foil  on  which  the  plants 
grew,  that  is  totally  deltroyed  by  incineration.  This  fubftance  is,”  continues  he,^a 
“by  burn-beaking,  amazingly  diminifhed  in  quantity;  and  the  little  that  remains,  S 
inftead  of  foil,  after  this  deftru61ive  procefs,  is  an  inert  earth,  which  is  more  £ 
unfit  for  the  purpofes  of  vegetation  than  any  other  that  has  ever  fallen  under  ^ 
my  obfervation*.”  He  therefore  conceives  the  burning  of  fuch  a foil  as  perni-  I 
cious  in  every  cafe,  but  more  efpecially  fo  where  there  is  no  poflibility  of  i* 
Hopping  the  combuftion,  after  a thin  paring  of  the  furface  or  fward  has  been 
confumed,  and  to  flop  its  progrefs  juft  at  that  moment  he  knows  to  be  a matter 
almoft  imprafticable.  This  is  not,  he  affures  us,  the  refult  of  mere  opinion  ; it 
has  been  confirmed  by  innumerable  proofs  of  the  pradlical  kind.  And  it  has 
been  obferved  by  others,  that  this  has  been  the  cafe  in  other  forts  of  land ; and 
that  a material  obJe6Hon  to  paring  and  burning  is,  that  in  very  dry  feafons, 
when  the  moifture  of  the  earth  is  very  low,  the  fire  catches  the  foil  below  and 
caufes  what  is  called  pitting-,  making  great  unfightly  holes  to  the  bottom  of  the 
moor,  which  with  great  difficulty  areextinguiflred.  About  thirteen  years  ago  a 
large  common  at  Chatteris,  in  the  Ifle  of  Ely,  it  is  faid,  was  thus  burnt  up  fixteea 
or  eighteen  inches  deep,  to  the  very  gravel  f.  Thefe  are,  however,  we  fufpe61, 
in  many  inftances  at  leaft,  the  effe£ls  of  mifcondu£l:  or  improper  management, 
and  of  courfe  afford  little  real  obje6ljon  to  the  pra61ice  when  vvell  executed. 

We  believe,  indeed,  notwithftanding  the  above  opinion,  fupported  as  it  is  by 
the  great  experience  of  the  ingenious  author,  that  in  fome  cafes  moffy  foils  may 
be  fubje£led  to  the  procefs  of  paring  and  burning  with  much  benefit  to  the  cul- 
tivator, provided  that  it  be  performed  with  proper  care  and  attention.  And  it 
is  unqu'eftionably  pra£lifed  in  various  diftrifts  without  any  injury  being  produced 
by  the  deftruiSlion  of  the  materials  that  conftitute  fuch  foils  On  fuch  kinds 

* See  Anderfon’s  Effays,  vol.  III.  p.  257. 

-j-  See  Agricultural  Report  of  Lincolnlliire.. 

i See  Agricultural  Report  of  Lancafbire,  p.  109.  And  of  the  Weft  Riding  of  Yorkfliire,  p.  r49» 
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of  foil  more  care  will,  however,  probably  be  requifite  to  prevent  the  fires  from 
becoming  too  violent,  than  in  fuch  as  are  compofed  of  more  earthy  or  lefs  com- 
bufiible  fnbftances. 

But  where  the  foils  are  of  the  latter  defcription,  or  fuch  as  are  of  the  four, 
heavy,  fliff,  and  fenny  kinds,  and  where  they  are  overgrown  with  fuch  coarfe 
vegetable  productions  as  have  been  already  mentioned,  there  cannot  be  the 
lead  doubt  entertained  of  the  propriety  of  adopting  fuch  a method  of  praCtice 
in  breaking  them  up  and  bringing  them  into  a date  of  cultivation.  Indeed, 
however  much  the  writers  on  agriculture  may  have  differed  in  opinion  on  the 
propriety  of  paring  and  burning  in  other  cafes,  in  thefe  they  feem  to  be  nearly 
agreed,  and  in  general  confider  it  as  the  mod  advantageous  and  ready  rnetliod 
that  can  be  employed. 

On  inclofing  the  wade  lands  in  the  parifli  of  Bows,  In  Yorkfhire,  large  por- 
tions, it  is  faid,  were  fubjeCted  to  the  procefs  of  paring  and  burning  ; but  the  few 
perfons  who  ploughed  up  the  ground  without  previoudy  employing  this  method, 
had  great  reafon  to  regret  it  *. 

It  is  alfo  remarked  by  an  able  writer,  In  fpeaking  of  bringing  into  cultivation 
the  chafe  lands  in  the  county  of  Middlefex,  that  the  impropriety  of  breaking  up 
this  kind  of  land  wdthout  paring  and  burning,  is  raanifeded  in  the  neighbour- 
hood of  Beech-hill,  where  land,  after  twenty  years’  inclofure  and  cultivation,  is  in 
a wmrfe  date  now  than  it  was  originally.  Well  would  it  be  for  the  owners  of 
^ fuch  allotments,  fays  he,  if  they  could  now  pare  and  burn  it  but  it  has  been 
I ploughed,  and  not  producing  more  than  what  the  vermin  dedroyed,  laid  down 

' in  fo  rough  a date  to  grafs,  as  to  be  incapable  of  being  pared  and  burnt : the 

original  wiry  bent  and  dwarf  dirubs  are  now  growing  in  full  vigour:  and 
that  on  the  inclofure  of  Stanwell,  in  the  fame  county,  the  allotments  on  Houn- 
flow-heath  fuceeeded  well  under  the  perfeCt  praCtice  of  paring  and  burning  j 
I and  ill,  where  the  turf  was  ploughed  without  the  application  of  fire.  In  the 
I former  cafe  the  land  was  immediately  fit  for  turnips,  tares,  barley,  and  clover  , 
I , in  the  latter,  the  tough,  wiry  bent,  heath,  and  dwarf  furze,  kept  the  land  too 
' light  and  fpongy  for  any  crop.  Even  rolling,  he  aderts,  cannot  keep  it  down, 
for  its  eladicity  raifes  the  foil  foon  after  the  roller  has  paffed  over  it,  and  it  is  of 
fo  imperifhable  a nature,  that  it  is  likely  to  plague  the  farmer  for  many  years. 
The  difference  between  the  two  methods  of  breaking  up  rough  ground,  is,  he 
thinks,  more  than  the  value  of  the  freehold  in  favour  of  paring  and  burning,, 


* See  Annals  of  Agriculture,  vol.  XII,  p. 
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which  immediately  opens  a fource  of  great  profit ; whereas  the  other  proceed- 
ing leads  to  nothing  but  expence  and  difappointment. 

And  in  addition  to  this  it  is  obferved,  that  paring  and  burning  has  more 
merit  than  any  other  manure,  in  its  property  of  converting  heath,  furze,  fhrubs, 
and  wiry  bent,  into  coal,  molt  fitly  prepared  for  the  food  of  plants ; and  that  it 
will  pulverize  fuch  a foil  as  much  in  two  years  as  all  other  means  can  effe6t 
in  twenty  *. 

And  others  contend,  that  on  any  fort  of  foil  which  has  not  before  been 
reclaimed  from  a ftate  of  walte,  and  where  furze,  broom,  brambles,  ferns,  rufhes, 
&c.  abound,  thefe  operations,  when  properly  performed,  are  produdtive  of  the 
moft  beneficial  confequences.  That  there  is  perhaps  no,  other  method  that 
could  be  devifed,  fo  well  adapted  for  preparing  land  in  a ftate  of  nature,  and 
incumbered  with  fuch  productions,  for  valuable  crops  with  expedition  and 
certainty  ; and  that  on  this  account,  paring  and  burning  might  well  be  con- 
fidered  by  Virgil,  and  other  ancient  writers,  as  a fure  means  of  improvement. 
And  further,  that  in  fuch  cafes  they  are  fo  at  this  period,  may,  it  is  thought,  be 
proved  by  the  concurring  teftimony  of  thofe  to  whofe  lot  it  falls  to  cultivate 
the  common  or  wafte  lands  in  many  of  the  new  inclofed  diftridfs  of  the  king- 
dom. It  is  further  flated,  that  inftances  are  frequently  met  with  of  great 
advantage  refulting  from  this  mode  of  management ; and  that  wherever  land  is 
rendered  unfit  for  cultivation  by  the  incumbrances  that  have  been  mentioned> 
the  Devonfliire  mattock  and  the  paring-fpade  may  be  ufed  with  the  greateft 
proprietyf. 

It  has  been  likewife  remarked  by  Mr.  Young,  in  the  Agricultural  Survey  of 
Suffolk,  that  “ in  that  diftridt  they  could  not  cultivate  without  this  capital 
affiftant.  It  is  fcarcely  poffible,  profitably,  to  bring  boggy,  moory,  and  peat 
foils,  from  a ftate  of  nature  into  cultivation,  without  the  affiftance  of  fire,  which  t 
is  the  moft  effedfive  deftrudlion  of  the  fpontaneous  growth,  and  never  fails,  but 
becaufe  the  men  employed  do  not  pare  deep  enough.” 

From  fuch  cafes  as  have  been  ftated  above,  where  much  deftrudlion  has  been 
produced  by  the  improper  management  of  the  burning  in  a particular  fort  of 
land,  the  notion  of  the  foil  itfelf  being  leflened,  which  has  formed  a great  objec- 
tion to  the  pradlice,  feems  to  have  originated,;  but  it  has  been  already  fhewn, 
that  no  lofs  can  poffibly  take  place,  but  from  the  confumption  of  a fmall  por- 

* Middleton’s  Agricultural  Survey  of  Middlefex,  p.  290. 
f See  Donaldfop’s  Modem  Agriculture,  vol*  III.  p.  389. 
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tion  of  the  vegetable  material  that  may  be  contained  in  it,  either  in  a living  or 
decayed  ftate,  or  the  diflipation  of  moifture  and  elaftic  matters  ; and  that  there  is 
reafon  to  fuppofe  the  lofs  in  thcfe  refpe6ls  is  not  fo  great  as  has  been  commonly 
imagined. 

It  has  been  remarked  that  clay  foils  are  much  more  apt  to  be  injured  by 
paring  and  burning  than  any  others.  Where  the  flame  in  the  heaps  is  allowed 
to  burft  out  with  great  violence,  the  foil  is  apt  to  be  reduced  to  a bricky  fort  of 
fubflance,  incapable  either  of  imbibing  any  quantity  of  moifture,  or  of  again 
becoming  ufeful  in  promoting  the  growth  of  plants  ; hence,  in  fo  far  as  mif- 
management  takes  place  in  this  refpett,  in  fo  far  is  the  depth  of  foil  perma- 
nently lelfened.  But  were  paring  and  burning  to  leflfen  the  foil  to  the  degree 
which  fome  people  affert,  there  would  not  have  been  an  inch  of  foil  in  the  counties 
in  the  fouih-weft  part  of  the  ifland  many  years  ago.  Such  an  objeftion  to  the 
praftice  of  paring  and  burning,  does  not  therefore  appear  to  carry  much  weight 
along  with  it.  It  is  no  doubt  very  fpecious  and  plaufible  in  theory,  but  the 
practice  of  ages  has  proved  it  in  a great  degree  ill  founded  *.  But  by  others  it  is 
contended,  that  the  large  portion  of  powdery  brick  earth  produced  in  this  way 
has  a tendency,  by  being  incorporated  with  the  ftiff  retentive  mold,  to  render 
it  more  mellow  and  pulverizable  j* ; an  effefl  which  we  have  already  fuggefted 
as  ufeful  in  promoting  the  growth  of  crops, 

Mr.  Y oung,  in  fpeaking  of  the  different  objedlions  which  have  been  made 
to  this  praflicc  in  fen  diftrifts,  from  the  fuppofition  that  it  tends  to  reduce  the 
foil  greatly,  as  is  evinced  by  the  finking  of  drained  lands  that  have  been  pared, 
fays,  that  it  has  been  found  that  a feries  of  ploughing  and  cropping  ftiffens, 
concentrates,  and  diminiflies  the  lighter  kinds  of  fen  foils  ; and  that  the  ftratum 
of  black  peat  earth',  which  on  their  firft  breaking  up  was  coi^fiderably  deeper 
than  the  plough  ran,  has  been  within  the  memory  of  the  prefent  occupiers, 
without  any  frefli  paring  and  burning,  fo  far  reduced,  that  without  taking  more 
mold,  or  ploughing  deeper  than  they  formerly  had  been  accuftomed  to  do,  they 
have  not  only  paffed  the  whole  of  the  black  peat  ftratum,  but  have  ploughed  up 
two  or  three  inches  of  the  clay  beneath  it ; and  that  if  it  be  granted,  which  he 
thinks  will  fcarcely  be  denied,  that  the  furface  of  the  adjacent  depaftured  fen 
lands,  from  the  decay  of  vegetables,  dung  of  animals,  and  the  foil  brought 
thither  by  the  w’aters  fro-m'the  neighbouring  high  lands,  has  been  continually^, 
though  llowly,  increaflng,  there  will  then  appear  other  reafons  for  their  prefent 
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different  level  than  mere  paring  and  burning.  “ It  is  well  known,”  fays  he, 
“ that  earth  is  not  to  be  diffipated  by  combuftion ; it  is  more  likely  that  this 
appearance  proceeds  in  the  firft  place  from  the  light  peaty  earth  of  a fen  foil 
being  gradually  confolidated  by  alternate  cultivation  and  pafturage,  fo  as  to 
fink  below  the  level  it  formerly  preferved  in  its  uncultivated  ftate  j and  in  the 
next  place,  may  it  not  proceed  from  the  commons  gradually  riling  higher  by 
the  accumulation  of  mud  and  foil  depofited  by  the  upland  waters  ?” 

Thefe  fa£ts,  which  feem  to  reft  upon  the  foundation  of  pra6lical  expe- 
rience, fufficiently  lliew  that  little  danger  is  to  be  apprehended  from  the 
deftrutlion  of  the  foil  when  the  procefs  is  properly  performed,  and  a corredl 
method  of  after-management  purfued. 

In  the  method  of  performing  the  procefs  of  paring  and  burning,  there  arc 
fome  flight  differences  in  the  practice  of  different  diftridts  ; and  perhaps  in  ma- 
naging this  bufmefs,  an  attention  to  the  nature  of  the  lands  may  be  as  neceffary 
as  in  other  cafes  of  huflbandry,  as  it  would  feem  that  fome,  as  thofe  of  the 
more  clayey  and  heavy  kinds,  would  be  moft  benefited  by  having  the  fire  to 
come  as  much  as  poflTible  into  contadt  with  the  whole  of  the  fuperficial  parts  of 
them,  without  being  carried  too  far,  as  by  that  means  they  may  be  rendered  more 
proper  for  the  reception  of  the  roots  of  vegetables  after  being  flightly  ploughed, 
as  well  as  more  fuitable  for  fupplying  nourilhment  to  them  ; while  in  others,  as 
thofe  of  the  more  light  and  thin  defcriptions,  it  might  be  moft  advantageous  to 
merely  confume  the  thin  paring  of  fward  after  being  piled  up  for  the  purpofe,with- 
out  permitting  the  fire  to  exert  its  influence  upon  the  mold  or  foil  immediately 
below,  as  in  this  way  there  would  not  probably  be  fo  much  danger  of  injuring 
the  ftaple,  by  deftroying  the  vegetable  matters  contained  in  fuch  foils. 

In  the  firft  of  thefe  modes  of  burning  the  fward,  it  is  obvious,  that  the  fods  or 
parings  fhould  be  piled  up  as  little  as  polfible  into  heaps,  the  advantage  of  a 
fuitable  feafon  being  taken  to  apply  the  fire  to  them  in  the  ftate  in  which  they 
lie,  or  are  fet  at  firft  after  being  cut  up,  or  after  a few  only  have  been  placed 
together,  as  happens  in  fome  inftances  where  they  are  immediately  after  being 
cut,  fet  on  edge  to  dry,  and  placed  in  ferpentine  diredtions,  in  order  to  prevent 
them  from  falling  over  j but  in  the  latter  cafes  they  fliould  be  formed  or  built 
up  into  little  circular  heaps  or  piles,  fomewhat  in  the  form  and  fize  of  the  little 
cocks  made  in  hay-fields,  the  fods  being  placed  the  grafs-fide  downwards,  in 
order  to  admit  air;  but  the  openings  both  at  the  bottoms  and  tops,  after  they 
have  been  fully  fet  on  fire  by  fome  combuftible  fubftance,  fuch  as  ftraw,  &c.  are 
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to  be  clofed  up,  as  well  as  Ihofe  in  other  parts  covered  bv  an  addition  of  fods  ; 
fo  as  that  the  combuftion  may  proceed  in  a how,  finothcring  manner,  fuch  as  is 
])ra£lired  in  the  making  of  charcoal.  When  the  whole  of  the  earth  in  each  of 
the  piles  has  been  a£ted  upon  by  the  fire,  the  heaps  may  l,c  fuffered  to  extin* 
guilh  themfelves  by  flowly  burning  out. 

There  is  another  method  of  practice  of  this  kind,  which  is  much  in  ufe  in 
fome  diftricts,  as  in  Devonfltire  and  Cornwall,  for  breaking  up  and  preparing 
grafs  lands  for  the  reception  of  what  have  been  termed  fallow  crops,  which  is 
that  o\  Jkirting  j in  performing  which  a part  of  the  fvvard  or  furface  is  alter- 
nately left  unturned,  upon  which  the  next  thin  furrow  flice  is  conftantly  turned, 
fo  that  the  fwards  of  each  come  in  contaft,  by  w'hich  means  the  putrefaftive 
fermentation  is  fpeedily  excited,  and  the  greateft  part  of  the  gralTy  vegetable 
matter  converted  into  manure  ; what  ultimately  remains  undeftroyed  being,  after 
repeated  crofs-cuttings  wdth  the  plough  and  harrowings,  all  the  mold  or  earthy 
matter  having  been  previoufly  well  removed  from  the  roots  of  the  plants  by 
fliaking,  collefted  into  fmall  heaps  (which  is  done  either  by  the  hand  or  with 
iron-headed  rakes,  conftru£ted  for  the  purpofe),  and  burnt,  the  aflies  being  then 
fpread  evenly  over  the  land  The  operation  when  managed  in  this  way  is 
termed  beat-burning,  and  would  appear  to  be  the  moft  proper  and  ufeful  on 
land  where  the  turf  or  fward  is  not  very  tough  or  matted  together,  and  where 
there  is  little  or  no  coarfe  vegetable  produfts  growing  upon  it. 

In  accomplifliing  the  operation  of  paring,  or  of  feparating  the  fward  from  the 
furface  of  the  foil,  feveral  different  inftruments  are  made  ufe  of  in  different 
parts  of  the  kingdom  : that  which  was  the  moft  employed  in  the  infancy 
of  the  art  was  a kind  of  curved  mattock  or  adz,  about  feven  or  eight  inches  in 
length,  and  five  or  fix  in  breadth ; and  which  from  its  fliape  would  appear 
to  have  been  better  adapted  for  cutting  up  the  roots  of  brufh-wood,  furze, 
broom,  or  other  coarfe  fhrubs,  than  for  paring  off  the  furface  of  a field  free  from 
fuch  incumbrances.  This  inftrument  is,  however,  it  is  faid,  common  in  the 
fouth-weftern  diftrifts  ; and  that,  though  it  no  doubt  retains  in  a great  meafure4;he 
(hape  of  the  inftruments  firft  ufed  for  the  purpofe  in  that  part  of  the  country, 
when  the  lands  were  in  a very  different  ftate,  yet  the  labourers  who  are  in  the 
practice  of  ufing  it,  are  able  to  pare  oflT  the  fod  with  great  dexterity  and  dif- 

i patch  t.  But  in  other  diftrifts,  where  the  fod  is  pared  off  by  manual  labour, 
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the  ordinary  breaji-jpade — in  fome  places  called  the  hr eaji -plough,  and  in  Scot- 
land \\\ef aught er-fpade — is  moftly  employed.  The  iron  or  cutting  part  of  this 
implement  is  about  eight  or  nine  inches  in  length,  and  from  ten  to  twelve  in 
breadth,  having  frequently  a kind  of  edge  rifing  up  a few  inches  at  the  right- 
hand  fide  of  the  turf  next  to  the  unmoved  fward.  This  inftrument,  which  is 
formed  with  a fine  edge,  is  forced  forward  by  the  firength  of  the  arms  of  the 
perfon  ufing  it,  and  by  prefling  the  bread:  againft  that  part  of  the  frame  or  fliaft 
which  is  held  in  the  hand.  In  wmrking  the  tool,  the  labourer  generally  cuts  the 
fods  at  about  an  inch  or  an  inch  and  a half  thick,  and  from  ten  to  twelve 
broad  ; and  when  the  fpade  has  run  under  the  fod  to  the  length  of  about 
three  feet,  he  throws  it  off,,  by  turning  the  inftrument  to  one  fide,  and  proceeds 
in  the  fame  way,  cutting  and  throwing  over  the  fods,  the  whole  length  of  tho 
ridge.  In  this  way  of  performing  the  operation  the  labourers,  by  following! 
each  other  with  a flice  of  the  fward  or  furface  of  the  land,,  accomplifti  the  bufi- 
nefs  with  much  eafe  and  expedition. 

Another  inftrument  that  is  fometimes  ufed  for  paring  the  fod  is  ihehorfe-paring^ 
plough,  an  implement  made  of  different  conftru6tions,  according  to  the  circum* 
fiances  of  the  ground  to  be  pared.  In  the  fenny  diftri£Is  on  the  eaftern  coafts,. 
where  paring  and  burning  is  praftifed  on  a large  fcale,  they  have  ploughs  con-> 
ftru6Ied  for  the  purpofe  ®f  a particular  form,  but  which  vary  from  the  common- 
ploughs  chiefly  in  the  breadth  and  fharpnefs  of  the  (hare  or  fock.  They  are- 
admirably  calculated  for  paring  off  the  fward  or  fod  of  fuch<  grounds  a-s  are 
level,  and  where  neither  ftones,  brufti-wood,  ant-hills,  nor  other  impediments* 
obftrudl:  their  progrefsj  but  where  fuch  obftruftions  prefent  themfelves,  the 
breaft-fpade  or  common  team-plough,  with  a fmall  alteration  of  tlie  fhare,  will* 
be  found  preferable,  both  in  refpeft  to  the  extent  of  ground  that  can  be*. 
pared,  and  the  fuperior  manner  in  which  the  work  in  fuch  cafes  can  be  per- 
formed ♦.  Ploughs,  from  their  great  expedition  and  regularity  of  performing  the 
bufinefs,  fhould  always  probably  be  made  ufe  of  where  the  nature  and  fituation; 
of  the  land  will  admit  them,  in  preference  to  fuch  tools  as  require  manuak 
labour.  In  fome  of  the  weftern  counties  the  common  plough  only  is  ufed.. 
There  the  old  grafs-fields,  when  it  is  propofed  to  burn  the  fward,  are  rib' 
or  Jlob  furrowed  about  the  beginning  of  winter  j and  being  again  crofs-ploughed' 
the  following  fpring,  the  fods  are  coIle£led  and  managed  in  the  manner  men- 
tioned in  fpeaking  of  fkirting.  In  thefe  cafes  the  plough  has,  however,  a 
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■\ving  turned  up  on  the  furrow  fide  of  the  plough-fliare,  b/  which  the  furrow  is 
cut  any  breadth  required.  The  work  is  alfo  fometimes  done  by  means  of  the 
fpade,  mattock,  and  breaft-plough,  in  fuch  cafes. 

In  refpeft  to  the  feafon  for  performing  this  operation,  it  may  be  obferved, 
that  the  months  in  which  the  greatell;  quantity  of  land  is  pared  and  burned 
are  April,  May,  and  June  : the  particular  period  muft,  however,  always  depend 
much  on  the  ftate  of  the  weather,  the  nature  of  the  crop,  and  the  farmer’s  con- 
venience. But  for  accomplifliing  the  work  with  the  greatefi;  difpatch,  and  alfo 
with  the  lead  trouble  and  expence,  a dry  feafon  is  obvioufly  the  beft.  The  pru- 
dent farmer  (hould  not  embark  in  the  undertaking,  unlefs  there  be  a reafonable 
probability  of  his  accomplifiiing  it  while  the  weather  keeps  dry  and  favourable. 
The  latter  end  of  May  or  the  beginning  of  June,  when  the  hurry  of  the  fpring 
feed-time  is  over,  in  the  more  northern  difiri£ls,  when  a number  of  hands  can 
be  moft  eafily  procured,  may  upon  the  whole  be  eonfidered  as  the  beft  and 
ruoft  convenient  feafon  ; as  at  this  period  the  green  vegetable  produfts  are  in 
their  moft  fucculent  and  full  ftates,  and  of  courfe  may  probably  afford  more 
faline  matter;  but  in  the  more  fouthern  counties  either  a much  earlier  feafon 
muft  be  taken,  or  the  interval  between  the  hay  feafon  and  the  harveft-time  muft 
be  fixed  upon,  the  latter  of  which  is,  on  the  principle  juft  ftated,  evidently  the 
beft,  where  the  extent  of  ground  to  be  burnt  is  not  too  large.  In  other  feafons 
it  would  frequently  be  impoffible  to  procure  a fufficient  number  of  hands  for 
performing  the  bufinefs.  In  bringing  wafte  lands  into  cultivation,  where  an 
extenfive  tra6t  of  ground  is  to  undergo  this  procefs,  the  autumn  may  in  many 
cafes  afford  a convenient  opportunity  for  the  operation. 

As  the  crops  that  are  fown  after  paring  and  burning  are  various,  and  as  the 
feafon  for  performing  the  procefs  muft  in  many  cafes  depend  in  fome  meafure  on 
their  nature,  we  may  obferve  that  when  rape  or  turnips,  which  are  the  moft 
prevailing  crops  in  fuch  circumftances,  are  to  be  cultivated,  the  end  of  May  or 
the  beginning  of  June  will  be  the  moft  proper  time  : but  if  barley  or  oats  be. 
to  be  fown,  the  paring  and  burning  muft  be  completed  as  early  in  fpring  as 
the  nature  of  the  feafon  will  admit ; and  when  lands  are  pared  and  burned  as 
a preparation  for  a crop  of  wheat,  July,  or  even  the  beginning  of  Auguft, 
may  in  favourable  feafons  anfwer ; but  it  is  better  to  have  the  ground  ready 
fooner. 

The  depth  to  which  lands  of  different  qualities  may  be  pared  with  the  moft 
advantage,  is  alfo  a point  that  would  feem  to  require  fome  attention  in  the 
icondufting  of  proceffes  of  this  nature as  it  can  hardly  be  proper  to  pare 
ilight,  thin,  ftapled  foils,  to  the  fanae  depths  as  thofe  of  the  more  deep  and  heav^ 
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kinds,  'rhis  fliould  probably,  in  fome  degree,  be  regulated  by  their  particular 
nature,  and  their  differences  in  refpe6l  to  ftaple  and  heavinefs.  Mr.  Boys, 
however,  who  is  in  the  habit  of  breaking  up  thin  chalky  foils,  and  fuch  as 
have  been  in  tillage  in  this  way,  obferves,  that  in  Kent,  where  the  method  of 
paring  moff  in  ufe  is  with  down-fliares  or  breaft-ploughs,  they  take  off  turfs 
as  thick  as  the  nature  of  the  foils  will  admit,  from  half  an  inch  to  two  inches ; 
the  thicker  the  better,  provided  there  be  a fufficient  portion  of  vegetable  matter 
contained  within  them  to  make  them  burn  well  *.  The  moff  ufual  depths  of 
paring  are,  however,  from  one  to  three  or  more  inches. 

When  the  feafon  is  not  very  wet,  the  turfs  will  commonly  be  fufficiently  dried 
in  about  a fortnight  or  three  weeks,  even  without  being  turned  j but  in  rainy 
weather  they  require  a longer  time,  and  muff  be  turned  more  than  once  to 
prevent  their  ftriking  out  roots  and  flioots,  which  might  hinder  them  from 
burning. 

When  the  turfs  have  fully  undergone  the  procefs  of  burning,  and  are  reduced 
to  the  ftate  of  affies  and  a powdery  earthy  matter,  the  whole  fliould,  as  foon  as 
poffible,  be  fpread  out  over  the  land  in  as  regular  and  equal  a manner  as  the 
nature  of  the  work  will  admit  of  j for  without  great  attention  in  this  refpe6t, 
great  inequality  in  the  crops  may  take  place ; befides  the  foil  will  be  made 
lighter  in  fome  places  than  in  others,  which  may  be  difadvantageous  in  the 
fame  way.  The  fpreading,  where  it  can  by  any  means  bq  accompliflied,  fliould 
always  be  performed  before  any  rain  falls  j as  where  this  point  is  not  attended 
to,  a great  lofs  may  be  fuftained  by  the  faline  matters  being  carried  down  in  a 
ftate  of  folution,  and  their  beneficial  efife£ls  in  a great  meafure  loft  before  the 
crops  are  in  a condition  to  receive  them.  In  order  to  fecure  the  full  influence  of 
the  aflies,  the  land  is  frequently  flightly  ploughed  over  immediately  after  the  afties 
are  fpread  out.  And  it  is  ftated  by  Mr.  Donaldfon,  that  “ thofe  who  are  more 
than  ordinarily  attentive  in  this  refpeft,  only  rib  or  flob  furrow  the  field,  fo  that 
the  aflies  may  be  got  covered  up  with  the  greater  expedition  and  difpatch.” 
By  this  mode  they  cannot  probably,  however,  be  fo  equally  mixed  with  the  foil 
as  by  that  of  ploughing  the  whole  field  with  a very  flight  furrow,  fo  as  juft  to 
cover  them. 

The  expence  of  preparing  lands  by  the  operations  of  paring  and  burning, 
muft  obvioufly  vary  according  to  the  nature  and  fituation  of  the  land,  the  method 
in  which  they  are  performed,  and  the  cuftoms  of  the  diftri6l  in  regard  to  the 
price  of  labour.  On  the  thin  fort  of  chalky  foils  it  is  obferved  by  an  expe- 
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n'-nced  agricultor,  who  is  accuftomed  to  have  fuch  lands  prepared  by  this 
means,  that  the  cxpence  for  paring  at  a moderate  thicknefs,  where  the  land 
is  not  very  flinty,  is  twenty  flnllings  per  acre ; for  laying  it  up  in  heaps  and 
burning,  ten  fliillings  ; and  for  fpreading  the  aflies,  three  fhillings  and  that  a 
coat  of  manure  is  thus  produced  on  the  land  of  from  eighty  to  one  hundred  and 
flxty  cart-loads  per  acre,  for  the  trifling  expence  of  thirty-three  fhillings.  A hun- 
dred cart  loads  of  dung  purchafed  from  neighbouring  towns  and  villages,  at  the 
diflance  of  *h’ee  miles  from  the  land,  would,  he  fays,  coft,  carriage  home  in- 
clud  *d,  t n times  the  price  of  down-fliaring,  and  yet  would  not  improve  the  land 
more.  But  that,  where  the  land  is  well  covered  with  turf,  it  may  be  ploughed 
for  burning  about  two  inches  deep,  with  a common  plough,  drawn  by  a pair  of 
horfes  early  in  the  fpring,  and  as  foon  as  a drying  wind  fets  in,  the  turf  be  laid 
in  heaps  and  burnt  bv  labourers  for  one  pound  one  (lulling  per  acre,  w'hich 
will  produce  near  two  hundred  cart-loads  *.  As  the  author  has  not  informed 
us  of  the  quantity  contained  in  fuch  loads,  it  is  impolTible  to  decide  with  any 
certainty  in  regard  to  the  benefits  of  the  procefs  in  fo  far  as  manure  is  con- 
cerned ; but  his  ftatements  fully  (liew  that  it  is  more  confiderable  than  is  gene- 
rally  fuppofed. 

And  in  fome  fen  di(lri61s,  where  the  original  furface  is  rough  and  unequal, 
from  great  tufts  of  ruflies,  &c.  called  hajjhcks,  Mr,  Young  obferves,  that 
fome  perfons  cut  them  with  fpades  at  the  expence  of  five  to  ten  (hillings  an< 
acre,  and  others  with  the  plough.  Paths  for  the  horfes  are  in  that  cafe  to  be 
cut  by  hand,  and  the  plough  made  on  purpofe,  and  called  a hajjbck-ploughy  cuts 
laterally  much  beyond  the  line  of  its  draught.  But  opinions  are  faid  to  be  in 
general,  that  the  hand-work  is  the  cheaper  in  either  cafe,  the  haflbcks  are 
dried,  heaped,  burnt,  and  the  afhes  fpread.  After  this  they  go  over  it  again 
w’ith  a very  complete  and  effedlive  tool,  called  a f en-par mg  plough,  furrow 
of  which  is  burnt  f. 

In  the  management  of  land  by  means  of  paring  and  burning,  it  will  con- 
(lantly  be  neceflTary  to  attend  to  fuch  a mode  of  cropping  as  will  tend  to  its 
improvement,  whatever  may  have  been  the  manner  or  kind  of  foil  in  which  the 
procefs  was  performed.  Without  a nice  and  exadl  attention  in  this  refpedl, 
much  injury  may  frequently  be  done,  and  an  ufeful  pradlice  be  brought  into 
difrepute.  V\hen  the  nature  and  (ituation  of  the  land  will  admit  of  them,  as  in 
the  lighter  forts  of  foils,  the  growing  of  turnip  or  rape  crops  to  be  confumed  on  * 

*■  See  Agricultural  Report  of  the  County  of  Kent. 
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the  ground  would  feem  to  be  moft  proper  for  the  firfl:  year  ; then  a white  ox 
grain  crop,  as  oats,  or  wheat ; after  that,  turnips  again,  or  in  fome  cafes,  peas, 
beans,  or  fome  fort  of  green  crop,  to  be  eaten  off  if  poflible  by  iheep  ; and  lallly, 
a grain  crop  with  grafs  feeds:  but  on  the  heavier  forts  of  land,  where  the  turnip 
hufbandry  cannot  be  fo  well  introduced,  cole,  clover,  and  bean  crops,  may  often 
be  interpofed  between  thofe  of  the  grain  kinds  with  the  moft  propriety  and 
advantage.  And  it  would  feem  that  the  interpofiition  of  green  crops  ought  on 
the  whole  to  be  more  frequent  in  the  former  forts  of  foil  than  on  thofe  of  the 
latter,  on  account  of  their  containing,  in  general,  a lefs  proportion  of  vegetable 
matter.  It  is  often  attended  with  great  advantage  to  apply  fome  fort  of  manure, 
fuch  as  lime,  with  the  fecond  crop  of  turnips  in  cafes  of  thefe  kinds. 

It  is  aflerted,  that  in  fome  of  the  weftern  diftrifts,  where  the  method  of  paring 
and  burning  is  very  much  pra6tifed,  and  held  in  high  eftimation,  old  fainfoin  lays, 
and  all  fuch  fwards  as  are  of  a fufficient  texture,  are  ufually  broken  up  in  this 
way.  Turnips  are  frequently  the  firfl  crop;  and  from  the  freflinefs  of  the 
land,  and  the  good  effe£ls  of  the  allies,  a large  crop  is  moftly  produced.  But  as 
in  thofe  cafes  the  time  is  too  Ihort  to  get  the  land  in  proper  tilth  for  the  fucceed- 
ing  crops  of  barley,  grafs  feeds,  and  other  fimilar  crops,  it  is  often  adopted  as  a 
better  method  to  fow  wheat  in  the  firfl;  inftance  on  one  ploughing  ; after  which, 
from  the  allies  being, Hill  frefli  in  the  ground,  a crop  of  turnips  may  be  as  cer- 
tainly depended  on,  and  there  is  a fufficient  length  of  time  to  get  the  land  into  a 
complete  flate  of  tilth.  Wheat  Hubbles,  of  the  more  graflfy  kinds,  which  will 
produce  a tolerable  quantity  of  allies,  are  alfo  frequently  pared  and  burnt  for 
turnips  with  a conliderable  degree  of  fuccefs.  In  Ihort,  when  this  praftice  is 
properly  followed  up  with  the  turnip  and  clover  hufbandry,  its  good  effe61s 
cannot  it  is  conceived  be  difputed  *. 

In  others,  cole  feed  is  fown  on  a fhallow  ploughing,  and  never  harrowed,  in 
order  not  to  diHurb  the  whole  furrow ; but  rolled,  or  lightly  bulh-harrowed. 
This  is  intended  either  for  a crop  of  feed,  or  for  Iheep-food  : in  the  latter  cafe, 
it  fells  in  fome  places  for  a guinea  an  acre ; in  the  former,  for  two  or  three  gui- 
neas. Oats  are  then  fown  ; the  crop  is  produ6tive,  and  the  land,  if  well  laid 
clown  to  grafs,  becomes  good  meadow.  But  the  management  in  this  refpe£l  is 
frequently  very  bad,  only  clover  and  ray  grafs  being  fown,  and  after  fix  or  feven 
years  pared  and  burnt  again;  inftead  of  which,  if  proper  feeds  were  fown,  the 
^and  would  be  ever  after  in  a ftate  of  improvement. 


* See  Agricultural  Survey  of  Gloucefterftiire. 
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Where  there  are  poor,  wet,  cold,  hungry  paftures  and  neglected  meadows,  over- 
run  and  filled  with  all  forts  of  rubbifli,  and  abounding  wdth  too  few  good  plants 
to  render  their  improvement  eafy  without  breaking  up,  it  is  obferved,  that  thefe 
fhould  be  pared  and  burnt ; not  to  keep  under  the  plough,  to  be  exhaufted  and 
ruined,  which  is  infallible,  and  the  land  left  in  a worfe  ftate  beyond  all  compa- 
rifon  than  it  was  before,  but  to  be  laid  immediately  to  grafs,  that  is,  as  foon 
as  the  courfe  of  hulbandry  necelTary  will  admit.  This,  it  is  conceived,  ought 
to  be  without  variation,  under  any  pretence  whatever,  in  this  courfe  of  crops  : 
ift  Pare  and  burn  for  turnips  to  be  fed  on  the  land  with  flieep : but  in  moift- 
bottomed  lands,  rape  will  often  fucceed  better  than  turnips  ; and  the  flieep  feed 
better  with  rape  upon  fuch  lands.  2d.  Oats  ; and  with  thefe  oats  the  grafs  feeds 
fliould  be  fown.  The  oats  and  the  turnips,  it  is  aflerted,  would  more  than  pay 
all  the  expence  of  a previous  hollow  draining,  fliould  that  be  neceffary;  of  the 
paring  and  burning,  and  every  other  charge ; and  the  change,  from  a very  bad 
j pafture  to  a very  fine  one,  would  all  be  neat  profit.  The  tenant,  it  is  con- 
tended, would  be  greatly  benefited,  and  the  landlord  find  his  eftate  improved, 

I if  let  as  farms  ought  to  be  let,  with  an  abfolute  exclufion  of  felling  a lock  of* 
hay  under  any  pretence  whatever 

And  it  is  further  aflerted,  that  this  method  is  praftifed  with  great  fuccefs  in-' 
' the  fen  land  in  Lincolnfliire,  the  bufinefs  being  performed  by  means  of  the  plough, 
and  cole  feed  afterwards  fown.  In  feme  cafes,  horfes  and  ploughs  are  found,  and 
the  labour  put  out  j which,  including  a ploughing  in  order  to  turn  in  the  aflies, 
is  done  at  feven  fliillings  an  acre  : the  cole  is  fed  with  flieep,  and  is  worth  three 
pounds  an  acre  j but  felling  price,  forty  to  fifty  fliillings.  Then  oats,  eight  quar- 
ters an  acre,  and  ten  quarters  has  been  had  ; then  cole  and  oats  again  ^ being 
laid  down  with  fourteen  pounds  of  white  clover,  and  one  peck  of  ray,  the  grafs 
lets  at  twenty  fliillings.  It  is  found  to  be  a great  and  lafting  improvement  of - 
the  land.  This  is  conceived  to  be  a low  eflimate,  from  the  land  keeping  five 
Iheep  an  acre,  from  Lady-day  to  Michaelmas,  and  one  and  a half  on  the  acre  in 
the  winter.  Where  then,  it  is  enquired,  is  the  fuppofed  mischief  of  this  praflicef  ? ' 

There  are  other  forts  of  lands,  as  dry,  rough  flieep-walks,  covered  vvith  ling, 
furze,  broom,  &c,  which  fliould  alfo  be  broken  up  in  the  fame  manner,  but  uni- 
rerfally  to  be  laid  down  again  with  the  grades  fuitable  to  the  foil  and  to  flieep. 
On  weak,  thin,  ftapled  land,  two  crops  of  corn,  after  paring  and  burningj  may* 
often  be  pernicious.  Perhaps  they  might  be  well  laid  down  without  a Angle - 


* S«e  Agricultural  Report  of  Suffolk. 


t See  Young’s  Agricultural  Survey  of  Lincolnlhireo, 
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one,  which  would  be  a better  method  of  management.  It  is  alfo  fuppofed  by 
fome  able  agricultors,  that  it  would  be  better  to  take,  in  fuch  cafes,  two  or 
three  fucceffive  crops  of  turnips,  in  order  to  com})leteIy  eradicate  all  the  feeds  of 
the  ling,  furze,  and  broom,  before  the  land  is  laid  down  to  grafs,  as  otherwife 
thefe  plants  may  appear  with  redoubled  vigour.  Thefe  obfervations  feem  juft, 
and  to  be  founded  in  good  fenfe,  reafon,  and  experiment ; they  place  the 
abfurdity  of  indifcriminately  condemning  this  mode  of  agricultural  improve- 
ment in  the  cleareft  point  of  view  ; as  the  injury  that  may  take  place  in  fome 
(.afes  may  be  occafioned  by  an  injudicious  and  improper  method  of  culti- 
vation. 

It  is  further  remarked  by  an  experienced  pra6tical  agricultor,  that,  of  all 
the  improvements  in  the  cultivation  of  land  that  have  hitherto  been  made  ufe  of 
an  the  diftri6t  where  he  refides,  this  (lands  foremoft  ; fome  of  the  very  worft 
land  having  been  made  to  produce  excellent  crops  ; and  poor  chalky  downs,  of 
fcarcely  any  value  in  their  original  (late,  are  by  it  made  to  produce  good  turnips 
and  clover,  and  crops  of  corn,  often  equal  in  value  to  double  the  fee  fimple  of 
the  land.  Inftead  of  the  land  being  injured  by  the  operation,  as  fome  theoreti- 
cal writers  have  imagined,  provided  it  be  under  a proper  fyflem  of  manage- 
ment and  fairly  dealt  by,  it  is,  he  thinks,  put  into  a progreflive  (late  of  improve- 
ment from  the  time  of  its  furface  being  burnt.  It  has  frequently,  fays  he, 
happened,  that  land  after  burning  has  been  fown  with  corn  four  or  five 
years  in  fucceffion  without  being  folded  with  (beep,  or  any  part  of  its  produce 
ever  returned  in  manure  ; even  charlock  and  other  weeds  have  been  fuffered  to 
remain,  by  which  it  has  been  annually  burthened  with  a double  crop  ; hence  it 
has  been  left  in  an  impoverifhed  (late,  and  the  burning  is  unjudly  condemned  for 
the  mifehief  done  by  the  negligence  and  rapacity  of  the  cultivator.  Let  the  land 
when  burnt,  continues  he,  be  perfectly  cleaned  from  charlock  and  other  weeds, 
by  growing  turnips  until  the  weeds  are  totally  eradicated  by  hoeing,  &c.  Let 
the  turnips  be  fed  off  the  land,  by  (lieep  lying  on  the  land  day  and  night  j then 
fow  it  with  barley  and  clover  ; the  latter  to  be  fed  off  with  (lieep,  folding  them 
on  the  land  for  wheat.  Ladly,  return  the  draw  produced  upon  the  land  in  i 
manure,  mixed  with  clay  or  loam,  or  any  other  frefli  earth  that  is  near  at  hand,  j 

for  a fecond  Norfolk  rotation,  which  maybe  repeated  j or  the  land  may  be  fown  \ 

with  fainfoin,  to  remain  till  a turf  is  formed  fit  for  paring  and  burning  again.  j 

This  plan  being  purfued,  the  praflice  of  burning  the  foil  will,  he  conceives,  not  i 

give  any  caufe  of  complaint  either  to  landlord  or  tenant.  Theorids,  fays  he,  ,i 
exclaim,  that  by  paring  and  burning  the  daple  of  the  land  is  reduced,  and  the  ^ 
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foil  is  wafled  j which  may  be  fomewhat  true  : but  all  this  is  very  immaterial, 
if  fine  crops  of  corn  can  be  produced  ^vhere  none  ever  grew  before,  and  the' 
land  at  the  fame  time  be  improved  *. 

In  fpeaking  of  the  injudicious  and  improper  modes  of  cropping  repeatedly 
with  white  or  grain  crops  after  this  procefs,  an  intelligent  pra£tical  writer 
forcibly  obferves,  that  if  a dung-hill  were  given  to  a bad  farmer,  and  it  was 
ufed  on  fimilar  principles,  it  would  almoft  equally  exhauft  the  foil ; yet  who 
has  found  out  that  dunging  land  is  bad  hufbandry  ? Paring  and  burning  gives, 
fays  he,  a dung-hill  alfo : it  is  bad  management  alone  that  converts  it  into  an 
evil.  Make  it  the  preparation  for  grafs,  and  all  is  fafe  t p 

* Boys’s  Agricultural  Survey  of  Kent.  • - • > . 

f Young’s  Agricultural  Survey  of  Suffolk. 


J The  praftlce  of  paring  and  burning  has  been  found  fo  advantageous  In  fome  cafes,  as  to  render 
lands,  the  produce  of  which  was  not  worth  two  (hillings  and  fix  pence,  in  the  courfe  of  four  years  ca- 
pable of  producing  two  valuable  crops  of  com,  and  as  many  of  turnips,  and  to  be  rented  at  tWnty 
(hillings  per  acre. 

The  expences  and  returns  of  breaking  up  fre(h  land  of  the  ftiff  loamy  kind,  and  cropping  with  oats 
and  peas,  is  ftated  in  the  following  way  by  Dr.  Wilkinfon,  in  the  fifteenth  volume  of  the  Annals  of 
Agriculture.  The  fummer  being  loft. in  preparing  the  land  for  a wheat  crop,  the  crops  are,  he  ob- 
Cfrves,  charged  with  two  years’  rents  and  taxes;. 

V : - OAT  CROP. 
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The  kinds  of  grafs  feeds  that  may  'be  the  moft  fultable  after  the  operation  of. 
paring  and  burning,  muft  evidently  be  different  according  to  the  nature  and 
quality  of  the  land.  In  the  lighter  forts  of  foil,  thofe  kinds  of  gralTes  that  cover 
the  earth  well  will  in  general  be  the  moll  proper.  On  chalky  foil  faintfoin  may 
moflly  be  employed  to  the  greateft  advantage.  On  the  fenny  forts  of  foil,  marie-, 
grafs,  with  a little  meadow  foxtail-grafs,  will  frequently  be  found  the  moft 

f 

PEA  CROP. 

£.  s.  d. 

The  expen  ces  the  fame  as  for  the  oat  crop,  with  ' • ’ , 

the  addition  of  5s.  for  four  buthels  of  feed,  ^ • , ' ' t ^ 

at  3r.  - - • - 4 13  ® 

Sold  four  quarters  of  peas,  at  32^.  - 6 8 c>. 

From  the  ameliorating  nature  of  pea  crops,  and  the  excellent  Hate  in  which  they  leave  the  land  for  a 
crop  of  wheat,  they  will,  it  is  fuppofed,  be  on  the  whole  more  advantageous  than  the  oats. 

The  expences  and  profits  on  cold,  mofly,  old  meadow  lands  in  York thire,  with  a north-eaft  afpe£l,  cul- ' 
tivated  in  this  way  for  turnips,  as  given  in  the  twelfth  volume  of  the  fanie  work  by  Mr.  Middleton,  are 
.thefe ; 
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It  is  added,  that  “ in  that  nelghbpurhooddhe  ufua]  agiftment  price  is  fix  pence  a week  for  fatten- 
ing wethers,  and  three  pence  a week  for  bogs  (lambs  of  the  preceding  feafon),  to  eat  the  broken  turnips 
and  Ihells  left  by  the  wethers.’^  . '.hf  tut  b ..  . 
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beneficial.  And  a fmall  mixture  of  the  fineft  ray,  or  darnel-grafs,  is  likewife 
found  to  anfwer  well.  For  marle-grafs,  though  it  has  fome  refemblance  to  red 
clover,  is  materially  different  in  its  effefts  ; the  former  being  found  unfriendly 
to  all  natural  graffes,  while  the  latter  is  quite  the  reverfe.  This  is  a fa6f  that  has 
been  eflabliflied  by  extenfive  experience.  One  other  very  material  advantage 
refulting  from  the  cultivation  of  marle-grafs,  is  faid  to  be,  that  neat  cattle  are 
not  fo  liable  to  fwell  by  eating  it  in  moift  weather,  as  they  are  from  red  clover ; 
nor  is  its  hay  fo  dangerous  to  the  horfes’  wind  as  that  made  from  clover. 

And  it  may  be  further  obferved,  that  the  heavy  or  clayey  foils  will  in  moH: 
cafes  require  the  largeft  proportions  of  grafs  feeds  to  be  fown  upon  them,  in 
laying  them  down  after  this  preparation. 

From  the  g-eat  eafe  and  expedition  with  which  all  thofe  coarfe  forts  of  land, 
which  have  been  mentioned  as  proper  for  being  broken  up  by  this  means,  arc  ’ # 

rendered  fit  for  the  growth  of  crops  of  different  kinds,  fu  'b  as  thofe  of  grain, 
j rape,  turnips,  potatoes,  &c.  as  well  as  from  the  very  abuuuant  produce,  which  is 
I generally  the  cafe  after  fuch  preparation,  it. cannot  be  doubted,  but  that  where 
proper  attention  is  paid  to  the  conducing  of  the  procefs  and  the  method  of 
1 management  afterwards,  it  muff  be  highly  beneficial,  and  probably  the  befl;  that 
can  be  adopted.  It  has  indeed  been  lately  remarked,  that  “ when  the  hufbandry 
I that  fucceeds  paring  and  burning  is  judicious,  no  mode  of  improvement  can 
' be  compared  with  it ; for  it  is  certain  to  produce  great  crops  of  turnips  and 
grain,  and  thefe  arc  certain  means  of  future  fertility  in  the  hands  of  a judicious 
' farmer 

In  addition  to  this,  it  is  likewife  obferved,  that  fuch  kinds  of  land,  when 
they  are  returned  again  to  the  fiate  of  grafs  after  having  undergone  the 
proceffes  of  paring  and  burning,  generally  produce  not  only  a much  lefs  coarfe, 
but  more  fweet  and  plentiful  herbage  t* 

i But  notwithftanding  the  great  advantages  that  evidently  refult  from  the  ope- 
rations of  paring  and  burning  on  fuch  kinds  of  land  as  have  been  already  ^ 

deferibed,  it  is  probable  that  by  adopting  better  forts  of  management  in  refpe£l 
to  the  modes  of  cropping  in  thofe  that  have  been  under  tillage,  as  by  alternating 
green  crops  of  fome  fort  or  other  with  thofe  of  the  grain  kinds,  and  the  full 
pra£lice  of  the  convertible  hulbandry,  or  that  of  laying  them  down  to  grafs  in  a 
'proper  manner,  and  at  fufficiently  early  periods  after  they  have  been  converted 
to  the  purpofe  of  growing  grain,  the  neceffity  of  having  recourfe  to  fuch 
jpraclices  may  in  a great  meafure  be  obviated.  Indeed  it  has  been  well 

• See  Agricultural  Survey  of  the  North  Riding  of  yorkdiire,  p.  Z2. 

•t  See  lixpeiienccd  Farmer,  vol.  II.  p.  8. 
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remarked  by  an  intelligent  writer,  that  w'henever  clean-fallows  and  fuitable 
fallow-crops  iball  have  been  introduced  and  properly  interpofed  between  thofc 
of  the  grain  kind,  as  is  the  pra6tice  of  the  mofl;  correct  modern  culrivators, 
burning-beat  will  certainly  be  no  longer  requifite 

In  fhort,  the  neceffity  of  employing  thefe  methods  in  the  breaking-up  of  fuch 
grafs  lands  as  have  been  already  in  the  ftate  of  tillage,  w^ould  feem  in  fome 
refpe£t  to  arife  from  their  being  kept  under  the  grafs  fyllem  too  long  ; as  by 
that  means,  in  many  (ituations,  their  produce  becomes  coarfe,  and  the  fward  fo 
tough  and  matted  as  to  be  incapable  of  being  broken  up,  or  reduced  by  the 
other  modes  of  cultivation.  This  is  fhewn  more  fully  by  the  obfervation,  that 
in  fuch  lands  as  are  cultivated  in  the  moft  advantageous  manner  in  refpeSt  to 
their  becoming  productive,  as  by  the  alternate  courfes  of  grain  and  grafs,  the 
operations  of  paring  and  burning,  if  not  wholly  impoflible,  are  at  leaft 
extremely  difficult  to  be  performed,  as  the  fward  or  turf  of  fuch  grounds,  from 
their  being  clean,  and  laid  down  in  a proper  condition,  is  moftly  fo  tender  as  not 
to  be  capable  of  being  kept  together  in  order  to  undergo  the  proceffesf. 

From  what,  has  been  advanced,  it  is  obvious  that  in  performing  the  pro- 
ceffes  of  paring  and  burning  care  fhould  be  taken  that  the  burning  be  not 
carried  fo  far  as  to  prove  injurious  by  the  confumption  of  the  vegetable 
materials  in  the  lighter  forts  of  land,  or  by  rendering  the  earthy  matters  too 
hard  in  the  clayey  foils,  by  permitting  the  fod  to  become  too  dry  before  the 
burning  is  begun.  The  more  the  latter  procefs  can  be  conduced  in  a 
fmothering  manner  the  better,  fo  that  the  fire  a£ts  upon  the  whole.  The 
thick nefs  of  the  turfs  fhould  be  regulated  by  the  ftate  of  the  fward  and  nature 
of  the  vegetables  by  which  it  is  covered  j the  afhes  being  immediately  after 
the  burning  fpread  out  equally  over  the  whole  of  the  furface,  and  very  lightly 
ploughed  or  harrowed  in  ; corn  and  green  crops,  according  to  the  nature  of  the 
land,  being  then  cultivated  in  proper  rotation,  and  returns  of  manure,  in  proper* 
tion  to  the  abundance  of  the  crops  that  may  be  produced,  made  to  the  lands, 
the  whole  in  due  time  being  laid  down  to  the  ftate  of  grafs.  By  thefe  means 
the  danger  of  exhaufting  the  lands  will  not  only  be  avoided,  but  great  improve- 
ment in  many  inftances  be  effected. 

■ 

* See  Marfhall’s  Rural  Economy  of  the  Weft  of  England,  vol,  I.  p.  149. 

t See  Modern  Agriculture,  vol.  III.  p.  397. 
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PLATE  L. 


j Paring  Plough  for  Rough  Land, 

[ To  face  Page  J 56.  ] 

In  this  plate  are  two  fide  views  of  a paring  plough,  given  by  Mr.  Young,  for  coarfe  rough 
I land.  The  fhare  is  fix  inches  in  width,  and  rifes  or  finks  by  means  of  pivot  2,  which  fcrews 
I into  the  holes  3.  It  is  a highly  ufeful  irnplement,  being  capable  of  performing  its  work  in 
cafes  where  the  fen-paring  plough  cannot  ftir  at  all.  It  was  in  ufe  at  Sheffield  Place,  the  feat 
; of  the  Right  Hon.  Lord  Sheffield,  P.B.  A.  thirty  years  ago,  having  been  procured  from 
Chcfhire,  where  it  had  been  employed  on  the  farm  of  Sir  George  Warren. 
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SECTION  X. 

I 

Fallowing  of  Land. 


Fallowing — In  preparing  Lands  hy  Means  of  various  Changes  take  place  in  the  5uhjlances  that  form 
Soils — A high  Degree  of  Mellownefs  and  Pulverifation  mojlly  effeEled  hy  it — By  fuch  Means  the 
different  Materials  become  more  uniformly  and  estenftvely  hlejided  together — Advantages  of  this 
in  the  Growth  of  Crops — Dews  and  Moifture  more  readily  admitted  thereby — Df  ruction  of  Weeds 
in,  alfo  ufeful  in  improving  the  Soils — Other  Modes  Jn  which  Pulverifation  may  be  beneficial — By 
admitting  the  atmofpheric  Air  more  abundantly  into  the  Interjlices  of  the  Soils — By  the  Formation  of 
carbonic  or  other  Acids  in  Confequence  of  it — Of  nitrous  Acid — Of fiuid  carbonic  Acid— Of  Ammonia, 
cr  volatile  Alkali — The  PraBice  of  Fallowing,  in  thefe  Ways,  more  extenfively  beneficial  than  has  been 
fuppofed — Is  more  adapted  to  fame  Sorts  of  Land  than  others — In  fome  unneceffary  or  injurious — On 
the  lighter  and  more  dry  Soils — On  fuch  as  are  rich  from  the  Applications  of  Manures — Manner 
in  which  it  proves  hurtful  in  each— Ufeful  in  the  wet.  Jiff,  and  tenacious  clayey  Soils  in 


— By  permitting  atmofpheric  Air  to  enter  more  fully  into  the  Cavities  of  the  Soils  the  Mat- 
ters that  promote  Vegetation  are  more  extenfively  produced — The  Roots  of  Plants  allowed  to 
y penetrate  and  take  them  up  more  freely  by  the  great  Increafe  of  Surface  that  thus  takes  place 
—The  Dejlruilion  of  Weeds  more  ffeBual  in  this  Way— Can  only  perhaps  be  effeBed  in  wet 
Soils  by  Summer  Fallowing — Ploughing  them  in  Winter  often  renders  them  more  fiff  and  adhefive 
— Dry  gravelly  Soils  may  mojlly  be  managed  without  this  Process',  but  wet,  clayey  ones  cannot — Ho 
Modes  of  Cropping  perhaps  fully  ffeBual  in  the  latter — On  fuch  Soils  they  will  not  therefore 
obviate  the  occefional  Ufe  of  Summer  Fallowing — May  fometimes  leffen  the  NeceJfitj  of  its  being 
employed — Without  this  Procefs  many  ufeful  ProduBs  could  not  probably  be  formed  in  the  Soils,  fo 
as  to  promote  V (gelation — Green  Crops  are  however  neceffary  to  be  cultivated  as  much  as  poffible 
with  the  View  of  keeping  Stock — Sorts  of  Plants  mojl  ufeful  on,  in  this  Way — Ruta  Buga — Cab- 
bages— Beans — Peas — Clover — From  the  great  Varieties  in  fuch  Soils,  Differences  in  the  Ufe, 
Repetition,  and  Modes  of  Fallowing,  may  be  neceffary — Fhefe  fioould  be  attended  to  by  the  Agricultor 
— Methods  of  performing  it  Jloould  be  varied  according  to  Soil  and  Circunjlances — Modes  of,  in 
dfferent  Cafes,  defcribed — How  full  Pulverifation  may  be  bejl  ffeBed  in— Proper  Jl  Times  of 
perfrming  the  dfferent  Ploughings — Dfferent  Methods  in  which  they  may  be  done  with  the  mojl 
Advantage  in  refpeB  to  the  Aeration  of  the  Soils — Weeds  may  be  ufefully  colleBed  in  fome  Cajes 
—Ploughings  afferted  by  fome  to  be  only  neceffary — Difficult  in  fome  Cafes  to  prepare  fiff  Soils  in  this 
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Way — 27’«>  ClodcJinefs  p>'ivc>iix  the  Root  Weeds  from  being  defrayed — Only  effe£lually  dejlroyed 
by  the  Pulverifatiori  of  frequent  Horron'ing  and  Rolling — Picking  off  the  Weeds  fometimes  prac- 
tifed  after — ’This  Method  eco7iomlcal,  by  rendering  fe’iuer  P laughings  nccejfary — Fnifl  more  powerful 
after — Little  Danger  of  fuch  Soils  being  made  too  fine — This  proved  by  Experiment — Other 
Methods  of  Fallowing  that  have  been  recommended  too  intricate  to  deferve  the  Attention  of  Farmers 
’■—What  necejfary  to  be  regarded  in  the  Application  of  Manures  after  ^ in  different  Cafes — This 
fometimes  wholly  unnecejfary — Frequently  found  more  ufeful  for  the  fecond  Crop  after— ‘Reafons  why 
the  Cultivation  of  full  green  Crops  may  often  be  more  ufeful — Depends  probably  on  feveral  Caufes — 
Summer  Fallowing  may  be  much  leffened  by  this  Means — Why  they  feem  to  improve  the  Land  more  , . 

than  light  poor  Crops — Land  always  left  more  fine  and  mellow  after  large  green  Crops  are  grown  ^ 

—Hence  more  advantageous  to  the  Cultivator  than  naked  Fallows — Should  be  more  frequently  intro-  ^ 

duced  both  on  light  and  heavy  Soils — Are  admfftble  on  the  latter  more  frequently  than  is  in  general  , 

fuppofed  by  Farmers — How  befi  managed  on — Obfervatio?is  on  green  Fallows  in  general.  X 

In  the  preparation  of  land  for  the  reception  of  grain  or  other  forts  of  crops 
by  repeated  ploughings,  or  the  frequent  expofure  of  new  and  frefh  furfaces  to 
the  action  and  influence  of  the  atmofphere,  a variety  of  alterations  and  changes 
are  produced  in  the  earthy  as  well  as  other  kinds  of  materials  that  enter  into  ^ 
the  conftitution  of  the  foils.  The  heavier  or  more  earthy  particles  of  the  land, 
by  being  under  different  circumftances  of  the  air  and  feafons  thus  frequently 
flirred  and  turned  over,  are  fo  effeflually  divided  or  feparated  from  each  ^ 
other,  and  broken  down,  that  even  in  mofl;  of 'the  ftiffer  forts  of  ground,  as  well 
as  thofe  of  the  lighter  kinds,  there  is  a degree  of  pulverifation  and  mellownefs 
effected  that  could  fcarcely  have  been  induced  by  any  other  means  ; in  confe- 
quence  of  which,  the  portions  of  vegetable  matter  that  are  prefent,  and  that 
may  have  been  reduced  into  the  carbonaceous  ftate,  with  the  calcareous,  the 
argillaceous,  and  other  earthy  ingredients,  and  fuch  metallic  fubftances  as  may 
exifl:  in  the  condition  of  oxyds  or  calces,  become  fo  uniformly  and  fo  exten- 
fively  blended  and  incorporated,  and  the  manures  that  are  afterwards  applied 
fo  minutely  intermixed  with  them,  that  the  fibrous  roots  of  the  growing  crops, 
of  whatever  nature  they  may  be,  are  enabled  to  penetrate  and  extend  them- 
felves  more  fully,  and  of  courfe  to  draw  more  regular  and  varied,  as  well  as 
more  abundant,  fupplies  of  nourifhment. 

Befides,  on  account  of  the  extreme  divifion  and  pulverifation  that  takes 
place,  and  the  great  irregularity  of  furface  which  is  produced  in  this  way,  the 
dews  and  light  refrefhing  rains  that  are  fo  frequently  occurring  in  the  early 
fpring  months,  are  more  capable  of  being  admitted  and  diffufed  through 
and  detained  in  the  hollows  and  interftices  of  the  ground,  and  thus  to  eontri- 
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bute  powerful!/  to  the  fupport  of  the  crops  in  the  more  incipient  fiages  of 
vegetation. 

By  the  repeated  turning-in  and  deftruflion  of  different  forts  of  plants  of  the 
weed  kind,  much  vegetable  mucilaginous  and  faccharine  matter  may  alfo  be 
added,  as  well  as  the  land  improved  by  the  putrefaftive  fermentation  that  muff 
from  thefe  caufes  be  conftantly  taking  place. 

There  are  alfo  other  modes  in  which  advantages  may  be  gained  by  the 
repeated  turniog-over  and  breaking-down  of  the  particles  of  foils,  as  from  much 
of  the  atmofpheric  air  being  by  fuch  methods  of  hufbandry  blended  with  the  fine 
particles  of  the  foils,  and  detained  in  the  numerous  hollows  and  cavities  formed 
by  fuch  degrees  of  pulverifation,  a larger  proportion  of  oxygen  may  be  fup- 
plied,  which  by  its  union  with  the  carbon  and  other  inflammable  materials  that 
are  mofliy  contained  in  foils,  may  produce  the  carbonic  or  other  acids,  accord- 
ing to  the  circumftances  of  the  cafes,  in  greater  abundance,  and  in  this  manner 
aid  the  growth  of  vegetables  in  a high  degree.  And  as  the  water  or  moiffure 
that  is  included  in  large  quantities  in  the  pores  of  foils  in  fuch  powdery  flates, 
may  undergo  the  procefs  of  decompofition  more  fully,  by  coming  more  minutely 
in  contaff  with  the  portions  of  atmofpheric  air  that  are  covered  up  and  impri- 
foned  with  it  in  them,  the  fupplies  of  ammonia  or  volatile  alkali,  by  the  combina- 
tion of  its  hydrogen  with  azote,  may  be  more  regular  and  more  copious,  as  well 
as  thofe  of  nitre,  by  the  more  complete  union  of  its  fuperabundant  oxygen 
with  fome  other  portion  of  the  abounding  nitrogen  or  azote  of  fuch  air 

It  has  likewife  been  fuggefted,  that  as  the  atmofpheric  air  confifls,  or  is  con- 
fiituted  of  oxygen,  azote,  and  the  fluid  matter  of  heat,  if  the  heat  that  caufes 
them  to  exift  uncombined  in  the  form  of  gaffes  be  drawn  away  from  them  by 
fome  other  material  while  they  are  confined  in  the  cavities  of  the  foil,  they  may 
by  their  nearer  approach  to  each  other  combine  fo  as  to  produce  nitrous  acid  ; 
or  the  oxygen,  in  its  fluid  ffate,  not  in  its  aerial  one,  may  more  readily  unite  with 
carbon,  and  thus  conftitute  a,  fluid,  not  an  aerial  carbonic  acid,  which  is  fuppofed 
to  be  of  great  utility  in  promoting  the  growth  of  plants.  And  further,  that  if 
any  procefs  of  the  putrefaftive  kind  be  going  on  where  atmofpheric  air  is  in 
this  way  confined  in  the  interftices  of  the  foil,  and  by  the  deprivation  of  its  heat 
is  converted  from  a gas  to  a fluid,  the  azote  may  combine  with  the  hydrogen  of 
the  decompofing  water,  or  contribute  to  decompofe  it,  and  in  this  manner  form 
volatile  alkali,  which,  like  nitrous  acid,  may,  either  during  the  procefs  of  its 
formation,  or  after  that  has  been  completed,  be  of  very  material  utility  in  pro- 


* See  Darwin’s  Phytologia,  p,  283. 
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moting  vegetation,  while  at  the  fame  time  the  oxygen  afforded  by  the  decom- 
pofing  water  may,  like  that  of  the  atmofphere,  contribute  to  the  produftion  of 
the  carbonic,  nitrous,  or  phofphoric  acids  ; and  in  this  way  render  carbon,  phof- 
phorus,  and  the  bafis  of  nitre,  capable  of  being  taken  up  by  the  abforbent 
roots  of  growing  plants.  From  the  great  diminution  of  bulk  that  has  been 
found  from  experiment  to  take  place  where  atrnofpheric  air  is  confined  in 
conta6t  with  water,  it  is  conceived  that  there  maybe  a decompofition  of  both 
the  water  and  the  air,  and  a production  of  both  ammonia  and  nitrous  acid, 
which  are  known  to  be  beneficial  in  promoting  vegetation  *. 

In  thefe  different  views  the  praCtice  of  fallowing  may  in  various  inftances  be 
highly  beneficial,  notwithftanding  the  objections  that  have  been  fo  repeatedly 
brought  againlt  it  by  wniters  on  hufbandry  j but  at  the  fame  time  it  muff  be  ad- 
mitted that  in  fome  forts  of  foil  it  will,  for  fimilar  reafons,  be  much  more  advan- 
tageous and  ufeful  than  in  others.  On  the  lighter  kinds  of  land,  where  full  and 
luxuriant  crops  of  different  forts  of  plants,  as  turnips,  potatoes,  &c.  may  be. 
grown,  that  produce  a clofe,  thick  foliage,  and  which,  as  has  been  fliewn 
by  experiment  f,  afford  under  fuch  circumftances  much  carbonic  acid,  which, 
from  its  being  greatly  heavier  than  the  common  air  of  the  atmofphere,  muff 
fall  upon  and  be  mixed  with  the  foil  in  fuch  llagnated  fituations,  and  thus, 
together  with  the  more  conftant  moifture  that  muff  be  prefent  in  fuch  cafes, 
promote  the  folution  and  decay  of  various  vegetable  matters,  and  continually 
add  carbonaceous  and  other  materials  fo  as  to  greatly  improve  the  foils,  it 
can  but  feldom  be  neceffary.  Befides,  as  in  thefe  foils,  by  the  ufe  of  the 
drill,  and  repeated  hand  or  horfe  hoeing  during  the  growth  of  the  crops, 
the  ground  may  be  kept  perfeCtly  clean  from  weeds,  and  in  a fine  mellow 
or  powdery  ffate,  without  the  danger  of  being  injured  by  too  much  eva- 
poration and  expofure  in  the  way  of  fallowing  j and  likewife  in  foils  of  the 
fame  nature,  that  are  rich  from  the  frequent  applications  of  manure,  and  in 
which  the  proceffes  by  which  the  different  nutritious  fubftances  that  have  been 
defcribed  are  formed  and  prepared,  are  properly  going  on,  it  muff  be  injurious, 
and  improper  to  expofe  their  furfaces  frequently  to  the  influence  of  the  air, 
fun,  and  rain,  as  is  the  cafe  in  fallowing,  as  by  fuch  means  the  portion  of  car-  ; 
bonic  acid  that  may  exift  in  the  ftate  of  a fluid,  may  be  made  to  affume  the 
gaffeous  form,  and  be  more  readily  diflipated,  as  alfo  the  phofphorus  and  the 
other  materials  in  their  different  conditions  before  they  form  nitrous  acid  or 

* See  Darwin’s  Phytologia,  p,  284. 

I See  Prieftley’*  and  Ingenhoufeg’s  Experiments  on  Air. 
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TKnmonia.  Thus,  befides  the  injury  that  may  be  done  in  fallowing  fuch  forts  of 
land,  by  the  carbon  and  other  inllaminable  materials  which  they  contain,  com- 
bining with  the  oxygen  of  the  furrounding  atmofphcre,  and  afterwards  by  their 
further  union  witli  other  fubfivances  fo  as  to  form  infoluble  compounds,  fuch  as 
phofphat  of  lime  and  calcareous  nitre,  as  has  been  ingenioufly  fuggefted  by  an 
intelligent  w’riter  there  may  be  others  of  not  lefs  confequence  arifmg  from  the 
diflipation  and  lofs  of  the  carbonic  or  nitrous  acid,  or  of  volatile  alkali  in  the 
galTeous  fiatef. 

But  in  all  the  wet-bottomed,  difF,  adhefive,  and  clayey  forts  of  foil,  which 
conftitute  a large  proportion  of  the  lands  of  the  kingdom,  where,  from  the  clofe- 
nefs  of  their  textures,  and  the  great  tenacity  of  their  particles,  but  a very  flight, 
or  indeed  fcarcely  any  degree  of  pulverifation  has  been  efFedted,  the  pradtice  of 
fummer  fallowing  may  often  be  highly  ufeful  and  advantageous,  not  only  by  the 
great  mechanical  alterations  that  mufl  of  neceffity  take  place  in  them  by  the 
repeated  ploughing  or  turning  up  of  their  parts  to  the  influence  of  the  atmo- 
fpherc,  but  by  their  admitting  the  particles  of  the  manures  that  may  afterwards 
be  applied,  to  be  blended  and  incorporated  with  them  in  a more  minute  and 
extenfive  manner  j and  their  becoming  fo  perfedlly  aerated  as  that  the  different 
proceffes,  that  have  been  mentioned,  may  take  place  and  properly  proceed,  fo  as 
to  form  in  them  fuch  fubftances  as  have  been  found  of  utility  in  aiding  the 
growth  of  crops ; and  which  could  not  poffibly  have  been  produced  without 
fuch  pulverifation  as  is  the  effedt  of  fallowing. 

The  degree  of  friability  and  mellownefs  that  is  produced  in  this  way  in  fuch 
foils,  has  alfo  other  advantages,  fuch  as  thofe  of  admitting  the  roots  of  the  grow- 
ing plants  to  penetrate  them  with  greater  facility,  and  prefenting  a more  exten- 
flve  furface  for  them  to  draw  their  nourifliment  from. 

And  as  in  lands  of  thefe  kinds  there  is  a conftant  tendency  to  throw  up 
abundant  crops  of  root  and  other  weeds  J,  it  is  perhaps  only  by  the  frequent 
turning  over  of  the  foil,  and  the  tearing  of  them  up  by  harrowing,  as  is  the  cafe 
in  fummer  fallowing,  that  they  can  be  effedlually  eradicated  and  deftroyed.  It 
is  principally  in  this  view  that  the  working  of  fuch  foils  in  the  early  fpring  or 
fummer  months  becomes  fo  particularly  neceffary ; as  at  the  period  in  which  the " 
feed  is  to  be  put  into  the  ground,  neither  the  feafon  nor  the  ftate  of  the  weather 

* See  Dundonald  on  the  ConneAion  of  Agriculture  with  Chemiftry, 
t See  Darwin’s  Phytologia,  p.  288. 

J See  Agricultural  Survey  of  the 'Vy eft  Riding  of  Yorklhire,  p.  8i» 
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will  admit  of  their  being  fufficiently  broken  down  and  reduced  by  ploughing,  or' 
the  weeds  to  be  deftroyed.  And  it  may  be  added,  that  wet  lands,  by  being 
turned  over  during  the  winter  feafon,  are  liable,  in  many  cafes,  to  become- 
more  ftifF  and  adhefive,  by  which  the  roots  of  the  crops  mud  be  more  limited 
and  confined  in  their  means  of  acquiring  nourifiunent  from'them. 

It  has  been  lately  well  obferved,  that  “ when  land  of  a dry,  gravelly  quality, 
gets  foul,  it  may  eafily  be  cleaned  without  a plain  fummer  fallow ; as  crops, 
fuch  as  turnips,  &c.  may  be  fubftituted  in  its  place,  which,  when  drilled  at 
proper  intervals,  admit  of  being  ploughed  as  often  as  necefiary  ; whereas  wet 
foils,  which  are  naturally  unfit  for  carrying  fuch  crops,  mud  be  cleaned  and 
brought  into  good  order  by  frequent  ploughings  and  harrowings  during  the 
fummer  months^.”  Indeed  it  is  ftrenuoudy  contended  by  the  fame  author,  that 
the  mod  judicious  intermixture  of  crops  upon  clay  foils  will  not  preclude  the- 
necelfity  of  a fummer  fallow;  though  he  admits  that  it  may  go  a great  way  in" 
preventing  the  neceflity  of  its  being  fo  frequently  repeated  f.  But  another^ 
writer,  whofe  experience  has  been  confiderable,  while  he  allows  that  there  is' 
no  quedion  at  all  of  the  merit  of  fallowing  when  compared  with  bad  courfes  of^ 
crops,  and  who  thinks,  that  if  the  hufbandry  is  not  eorrefl  in  this  refpeff,  the* 
fallowid  will  certainly  be  a much  better  farmer  than  his  neighbours,  contends^ 
that  there  are  courfes  which  will  clean  the  fouled  land  as  well  as  any  fummCf 
fallow,  by  means  of  plants  which  admit  all  the  tillage  of  fuch  a fallow.  “ Cab-: 
bages,”  fays  he,  “ are  not  planted  before  June  or  July:  winter  tares  admit  of* 
three  months’  tillage,  if  tillage  be  wanted.  Beans,*  well  cultivated,  will  pre- 
ferve  land  clean,  which  has  been  cleaned  by  cabbages ; and  in  any  cafe  two- 
fucceffive  hoeing  crops  are,”  he  thinks,  “ effeftive  in  giving  pofitive  cleannefs. 
Thefe  obfervations  are  not,”  he  fays,  “ theory ; they  are  practice  : and  it  is  high* 
time  that  mankind  diould  be  well  perfuaded,  that  the  right  quantity  of  cattle 
and  fheep  cannot  be  kept  on  a farm,  if  the  fallows  op  the  old  fydem  are  not 
made  to  contribute  to  their  fupportf.” 

There  is  probably,  however,  many  fituations  of  clayey  foils  fo  exceedingly 
diff  and  wet,  that  though  turnips,  cabbage,  or  bean  crops  may  be  grown  upon 
them,  it  cannot,  from  the  great  labour  and  difficulty  of  their  preparatrorr,  and 
the  high  degree  of  injury  that  mud  be  done  in  the  eating  or  carrying  them  of? 
the  land,  be  to  much  advantage,  or  fuch  as  to  admit  of  that  fort  of  culture 
during  their  growth  that  will  keep  thC'-ground  perfectly  clean  from  weeds.  la 

* See  Brov/n’s  Agricultural  Report  of  the  Weft'Riding  of  Yorkfhire,  p.  8i. 

•J-  See  Young’s  Agricultural  Survey  of  the  County  of  Suffolk. 


t Ibid. 


) 

Fallotcing  of  Land  56J 

fu  'll  cafes  no  courfe  of  cropping,  however  judicious,  can  probably  be  efletlual 
in  this  refpecl : it  is  indeed  well  known  to  fuch  praftical  farmers  as  have  had 
the  nuinagement  of  foils  of  this  nature,  that  it  is  fcarcely  pofiible  to  be  effected 
even  by  fummer  fallowing  itfelf.  It  has  alfo  been  juftly  obferved,  that  foils 
of  this  defeription  are  fo  frequently  from  neceflity  ploughed  over  when  wet, 
that  an  adhefion  and  fournefs  is  produced  that  cannot  be  removed  without  ex- 
pofure  to  the  heat  of  the  fummer’s  fun,  and  the  pulverifation  afforded  by  the 
repeated  operations  of  the  plough  and  the  harrow.  There  is  no.  fort  of  crop 
that  can  in  fuch  cafes  fupply  the  place  of  fallow,  as  turnips  are  highly  detri- 
mental ; and  drilled  beans,  though  they  may  anfwer  in  the  way  of  an  affilfanl 
to  fallow,  and  have  the  tendency  of  keeping  lands  clean  that  are  already  in  a 
proper  condition,  it  is  fuppofed,  from  the  neceflity  there  is  of  fowing  them 
I early,  that  they  can  never  be  beneficially  fuftituted  for  the  radical  improvement 
I that  is  produced  by  a clean  fummer  fallow  *. 

But  even  if  fuch  forts  of  land  could  be  kept  perfectly  clean  and  free  from 
weeds  by  the  judicious  interpofition  of  bean,  cabbage,  or  other  fimilar  crops 
' 4hat  might  be  cultivated  on  them,  it  is  evident  that  the  various  beneficial  pro- 
! du'^s  V.  Inch  have  been  mentioned,  and  which  are  the  refult,  in  a great  mea- 
I fure,  of  the  perfect  pulverifation  and  high  degree  of  aeration  that  is  produced 
i by  means  of  fummer  fallowing,  could  never  be  formed  in  fuch  an  abundant 
i manner  as  to  be  of  much  utility  in  aiding  the  growth  of  crops.  Nor  could  they 
be  in  fo  fui table  a condition  for  the  admiffion  and  extenfion  of  the  abforbent 
roots  of  the  plants  that  may  be  cultivated  upon  them. 

Yet  though  thefe  circumffances  may  demonflrate  the  pra6tice  of  fallowing  to 
be  occafionally  neceflary  and  highly  ufeful  on  fuch  wet,  adhefiVe,  clayey  foils  i 
as  the  proper  and  mofl  advantageous  quantity  of  flock  for  the  improvement  of 
fuch  farms  can  feldom  be  kept  where  it  greatly  prevails,  the  repetition  of  the 
praftice  fliould,  in  this  view,  be  prevented  as  much  as  pofTible,  by  the  cultiva- 
tion and  growth  of  green  crops  as  often  as  the  lands  may  be  in  a flate  fit  for 
them,  and  they  can  be  had  recourfe  to  with  any  chance  of  fuccefs.  The  Rata 
Baga,  or  Swedifh  turnip,  as  being  a plant  fomevvhat  more  adapted  to  wet,  ftilf 
foils,  than  either  the  common  cabbage  or  turnip,  might  probably  in  fuch  cafes 
be  advantageoufly  fubflituted  as  a green  crop,  and  by  being  eaten  off  in  the 
later  fpring  months^  when  t’ne  ground  became  fufficientJy  dry  to  bear  the  cattle 
or  (keep  without  injury,  admit  of  a pea  crop : after  which  the  land  would  proba- 

* See  Brown’s  Agricultural  Survey  of  the  Well  Riding  of  Yorklhire,  p.  82^ 
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bly  be  in  a fuitable  condition  for  wheat ; or  a crop  of  clover  might  be  taken» 
and  then  w'heat.  But  in  all  fuch  cafes  much  mufl:  depend  upon  the  degree  of 
cleannefs,  pulverifation,  and  aeration,  that  has  been  accoraplifhed  by  the  occa- 
fional  ufe  of  fummer  fallowing. 

As  there  is  much  variety  in  the  conditions  of  fuch  foils  as  may  occafionally 
require  the  aid  of  naked  or  fummer  fallowing,  in  order  to  render  them  fuitable 
for  the  growth  of  clean  grain  or  other  crops  ; fome  from  the  nature  of  their  fitua- 
tion  and  the  fub-foils  on  which  they  are  placed,  being  more  inclined  to  the  reten- 
tion of  Injurious  moifture  or  wetnefs  than  others,  confequently  more  difpofed  to 
be  cold,  and  to  the  throwing  up  of  large  crops  of  weeds  ; while  others,  from  the 
large  proportion  of  clayey  or  tenacious  loamy  materials  that  may  be  mixed  and 
incorporated  with  the  pebbly  or  other  ingredients,  may  be  more  ftiff  and  reten- 
tive, and  of  courfe  more  difficult  or  more  incapable  of  fufficient  pulverifation, 
and  of  admitting  the  roots  of  fuch  plants  as  are  capable  of  being  cultivated 
upon  them,  to  readily  eftabliffi  themfelves  and  draw  from  them  proper  fupplies 
of  nouriffiment.  And  befides  the  varieties  of  thefe  different  dates,  there  may 
probably  be  others  that  have  not  hitherto  been  well  afcertained  or  attended 
to,. fuch  as  may  proceed  from  the  differences  in  the  qualities  or  properties  of  the 
clays  or  loams  as  they  enter  into  or  exifi:  in  their  compofitions ; upon  each  of 
which  fome  diverfity  in  refpefl  to  the  neceffity,  repetition,  or  method  of  con- 
dufling  the  bufmefs  of  fallowing,  may  depend.  The  correfl  agricultor  Ihould 
therefore  conftantly  keep  them  in  view,  whenever  It  may  be  requifite  for  him  to 
prepare  land  by  means  of  fummer  fallowing. 

In  regard  to  the  method  of  performing  the  operation,  it  fliouM  always,  like 
mod  other  proceffes  in  hufbandry,.be  conduced  with  a due  attention  to  the  cir- 
cumdances  and  qualities  of  the  foil,  as  more  pulverifation  or  breaking  down 
will  evidently  be  required  where  the  land  approaches  to  the  nature  of  a perfeff 
clay,  than  where  it  has  more  of  the  loamy  quality  and  where  the  retention  of 
moidure  is  coufiderable,  more  regard  will  be  neceffary  to  the  dedru6tion  of 
weeds,  than  where  there  is  a greater  tendency  to  drynefs.  In  mod  cafes  where 
the  prafitice  of  naked  fallowing  is  thought  neceffary  to  be  performed,  the  mod 
general  method  of  proceeding  is,,  for  the  land  to  be  fird  ploughed  up  in  autumn, 
a fecond  time  after  the  barley  feed-feafon  is  finidied,  and  two  or  three  times  or 
oftener  afterwards,  as  circumdances  may  render  neceffary  ; the  ground  being 
well  broken  and  reduced  by  means  of  harrowing  in  the  intervals  of  the  differ- 
ent ploughings.  But  it  has  been  obferved,  that  “ in  many  didridts  feldom  more 
titan  three  ploughings  are  given  to  land§  in  a courfe  of  fummer  fallow  3 one  ia. 
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autumn,  or  early  In  fpring ; anoiner  during  the  fummer ; and  afterwards  the 
feed-furrow.  This  preparation  appears,  however,  it  is  further  faid,  extremely 
defeflive  ; as  in  an  ordinary  feafon  it  is  fcarcely  poffible  that  with  fo  few  plough- 
ings  either  the  root  or  feed  weeds  can  be  completely  deftroyed  ; and  when  the 
fummer  happens  to  be  wet  or  rainy,  the  lands  under  fucli  management  muft 
certainly  be  in  a very  bad  ftate  for  receiving  the  feed.'*'. 

It  has  likewife  been  long  fince  judicioufly  recommended,  both  In  the  prepara- 
tion of  lands  by  winter  fallowing  for  barley  cropsy  and  fummer  fallowing  for 
thofe  of  wheat,  that  when  it  is  firft  ploughed  up  after  the  harvefl;  is  over  (whicfi 
fliould  always  be  done  as  deep  as  poffible),  no  time  fhould  be  loft  in  rendering 
the  new-turned-up  foil  as  fine  as  poffible  by  harrowing  j as  repeated  trials  and 
attentive  obfervation  have  fully  Ihewm,  that  fuch  lands  as  are  made  fine  before 
the  (harp  froft  and  w’inter  rains  come  on,  receive  a much  larger  fliare  of  their" 
influence  than  any  others.  But  that  jf  the  land  be  left  in  a rough  ftate,  there 
is  feldom  lime  for  the  rains  and  froft  to  penetrate  or  affeft  more  than  merely 
the  outfide  of  the  large  clods  or  lumps  that  are  prefent.  The  outfide  may 
thus,  indeed,  be  pulverifed  ; but  the  middle  of  the  lumpSj  wherever  they  are 
large,  are  found  nearly  in  the  fame  hard,  ftiff  ftate,  as  when  turned  up  by  the 
plough.  Hence  it  is  evident  tliat  the  benefit  of  the  air,  winter  rains,  and  frofts, . 
on  lands  thus  left,  muft  he  only  partial ; and  that  of  courfe  the  harrowing  it  in 
the  fpring,  efpecially  when  the  latter  of  thefe  are  over,  is  too  late  for  its  receiv-- 
ing  the  full  benefits  which  might  otherwife  have  accrued  from  them,  and  the 
power  of  promoting  vegetation  not  being  nearly  fo  great. . Therefore  to.  make 
winter  fallows  as  fine  as  poffible  in  autumn,  and  then  ridge  them  up  in  that  pul- 
verifed  ftate,  is  afting  moft  agreeably  to  nature  j the  greateft  poffible  quantity  of 
furface  being  thereby  expofed  to  the  atmofphere,  and  the  land  left  in  the  ftate 
wherein  the  rains  and  the  frofts  are  moft  eafily  admiffible : they  are  confe- 
quently  more  capable  of  penetrating  and  enriching  the  whole  mafs  to  a much  ; 
greater  extent. 

By  this  means  too,  affarger  proportion  of' atmofpheric  air  is  involved  and' 
incorporated  with  the  mold,  and  of  courfe  a more  perfefl  degree  of  aeration 
effefled.  It  is  contended,  that  it  has  been  invariably  found  that  the  froft  pene- 
trates a quantity  of  earth,  formed  info  a large  hard  clod,  only  partially,  on  ac- 
count of  its  bulk  and  hardnefs,  and  that  the  fame  clod,  broken  into  fom.  parts, 
would  be  thereby  penetrated  four  times  as  much ; or,  in  other  words,  that  fouc" 


* See  Donaldfon’s  Modem  Agriculture, 
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times  the  quantity  of  eartli  would  be  alFecled,  and  on  a thaw  be  pulverifed  by 
it.  For  it  is  always  found,  after  the  breaking  up  of  a fevere  fro  (I,-  that  all  the 
fmall  clods  crumble  eafily  Into  powder,  while  the  large  ones  are  only  flightly 
reduced  by  the  crumbling  off  of  a portion  of  their  external  furfaces 

There  cannot  be  much  doubt  but  that  by  reducing  fuch  fiiff,  adhefive  foils,  as 
require  fallowing,  well  on  their  being  firft  ploughed  up,  great  advantages  in  the 
way  of  pulverifation  may  be  accompliflied,  as  in  the  fpring  and  fummer  months 
they  are  apt ‘to  cake,  and  become  fo  hard  and  lumpy  as  to  be  wrought  with 
difficulty. 

In  order  to  fully  afeertain  the  utility  of  this  method  of  preparing  fallows,  one 
half  of  a field  of  ten  acres  was  left  as  nearly  of  an  equal  quality  as  poffible,  in 
the  rough  (late  after  ploughing;  while  the  other  was  made  very  fine,  by  har- 
rowing and  beating  in  pieces  any  large. hard  clods  which  the  harrows  could  not 
reduce,  in  the  following  fpring  it  was  qbferved,  that  that  part  which  had  been 
harrowed  was  much  finer  without  any  additional  working  than  the  other  could 
be  rendered  by  repeated  harrowings  f. 

It  is  therefore  evident,  that  upon  mofl:  forts  of  fiiff,  clayey  foils,  where  fallowing 
becomes  neceffary,  the  firft  ploughings  fliould  be  given  if  poffible  before  the 
commencement  of  the  winter  feafon,  and  that  they  fljould  alfo  be  well  reduced 
by  means  of  harrowing,  in  order  to  promote  the  decay  of  fuch  vegetable 
matters  as  may  be  upon  the  furface  of  the  land,  as  well  as  to  promote  a more 
complete  (late  of  pulverifation  and  aeration  of  the  foil.'  This  is  often  molt 
iifefully  performed  by  gathering  up  the  ridges,  as  in  that  way  the,  ground  is 
not  only  laid  more  dry,  but  the  furrows  more  effe£lually  opened  for  the  draining 
off  of  the  injurious  moifture.  In  the  fecond  ploughing  in  the  fpring,  which 
is  generally  before  the  crofs-ploughiiig  is  given,  thefe  ridges  ought  to  be 
cloven  or  turned  back  again,  and,  after  laying  a fuitable  length  of  time,  be 
well  harrowed  for  feveral  times,  and  occafionally  rolled,  that  fufficient  oppor- 
tunity may  be  given  to  colledl  and  remove  *every  fort  of  weed  that  may  be 
brought  up  to  the  furface.  After  this  bufinefs  has  been  properly  performed, 
the  land  may  be  again  ridged  up  by  means  of  the  plough,  by  which  it  is 
rendered  lefs  affe£led  by  wetnefs,  and  the  portions  of  foil  that  had  not  been 
touched  in  the  crofs-ploughing  flirred.  In  this  w’ay  a perfectly  clean  fallow  may 
foon  be  produced.  . It  has,  however,  been  maintained  by  fome  writers  who  have 
had  much  opportunity  of  examining  the  matter,  that  ploughing  only  is  neceffary; 
the  colle£ling  the  roots  of  the  W’eeds  and  removing  them  being  ufelefs  and  im- 


* See  Letters  and  Pape«  of  the  Bath  Agricultural  Society,  vol.  II. 
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proper.  But  in  the  ftiffer  forts  of  clayey,  wet  foils,  where  we  have  conceived 
the  fallowing  fyftem  to  be  chiefly  occafionally  neceflary,  it  is  almoft  impoflible 
to  get  perfedly  clear  of  different  forts  of  root  weeds  in  this  way,  from  the 
cloddy  manner  ini  which  fiich  lands  break  up  in  the  operation  of  the  different 
ploughingSjthe  earthy  lumps  often  containing  many  that  are  not  in  the  lead  degree 
injured  in  their  poAvCrbf  taking  root,  by  the  heat  to  which  they  may  have  been- 
expofed  in  fuch  ploughings.  In  thefe  cafes,  they  can  only  perhaps  be  etfec- 
tually  eradicated  and  deffroyed  by  the  high  degree  of  pulverifation  that  may  be 
accompliflied  by  means  of  frequent  *harro wings  and  rollings  the  weeds  being 
afterwards  carefully  removed  by  the  hand*.  In  this  wayi,there  may  alfo  frequently 
be  a confiderable  faring  of  expence  by  the  leffening  of  the  number  of  ploughings.. ' 
The  iron;  in  the  winter  months  has  alfo,  as  has  been  feen,  a much  more  power- 
ful aflion  where  fuch  reduftions  in  the  clods  of  fuch  foils  have  been  effedled.  In 
fuch  foils  there  can  feldom  be  any  danger  of  their  being  made  too  fine  by  opera- 
tions of  this  nature,  as  the  feed  furrow,  when  given  fufflciently  deep,  conftantly 
leaves  the  land  lumpy  and  irregular  enough  for  the  purpofes  of  covering  the 
grain  and  protecting  the  young  plants  during  the  feverity  of  the  winter  feafon  f. 
The  benefits  of  affording  as  high  a degree  of  pulverifation  or  finenefs  as  poflible 
to  the  land  in  the  management  of  this  procefs,  has  been  fully  fliewn  by  the 
refults  of  wcll-condu6ted  experiments.  The  produce  of  a field  of  barley 
and  broad  clover,  one  half  of  which  had  been  prepared  in  the  mofl  perfeCl  mode 
of  fallowing,  and  the  other  half  in  the  common  method,  on  being  harvefted  and 
kept  feparate,  was  in  the  following  proportions : That  v/hich  had  been  con- 
duced in  the  latter  way  only  affording  twenty-four  bufhels  to  the  acre,  while 
the  former  yielded  thirty-one,  and  the  grain  confiderably  better  in  quality. 
There  was  alfo  an  equal  fuperiority  in  the  clover  crop  the  fucceeding  year,  that 
on  the  molt  perfeClly-prepared  part  being  heavier  by  nearly  half  a ton  on 
the  acre  In  addition  to  this,  it  cannot  have  efcaped  obfervation,  that  in< 
large  fields  of  wheat,  where  from  accident  or  other  caufes  fome  portions  of 
them  have  received  more  frequent  ploughings  than  others,,  that  in  thefe  parts 

* As  it  is  difficult  in  £bme  inftances  to  get  quit  of  the  weeds  and  other -trafh  that  may  have  been 
brought  together  by  this  means,  it  is  probable,  that  by  mixing  caHftic  or  quick  lime  with  them,  when 
it  can  be  readily  procured,  in  the  proportion  of  three  or  four  bufhels  to  ten  or  twelve  of  the  weeds,  fre- 
quently turning  them  over  till  perfedtly  reduced,  and  afterwards  adding  earth  and  dung,  a good  compeft 
, might  be  formed. 

f See  Agricultural  Report  of  the  Weft  Riding  of  Yorkfhire. 

t See  Letters  and  Papers  of  the  Bath  Agricultural  Sedety,  vol,  II, 
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:the  crops  generally  appear  for  a great  length  of  time  more  perfeifl  and  promifing 
tlian  on  the  other  parts. 

But  bcfides  thefe,  other  methods,  efpecially  in  ploughing  up  uncultivated 
lands  with  a view  to  fallowing  and  rendering  them  more  regular  and  proper  for 
cultivation,  have  been  propofed  by  writers  on  hulbandry;  but  they  are  either 
fo  imperfeftly  reprefented  as  fcarcely  to  be  comprehended,  or  of  fuch  difficult 
execution  as  not  to  deferve  tlie  notice  of  the  pra£lical  agricullor. 

In  cafes  where  manure  is  neceffary  to  be  applied  to  land  after  it  has  been 
.prepared  by  the  procefs  of  fummer  fallowing,  it  fhould  be  done  according  to  the 
nature  of  the  manure  and  the  circumffiances  of  land  in  refpecl  to  richnefs  and 
<he  ftate  of  its  tillage.  Lime  or  marie  arc  generally  laid  on  with  the  greatefl; 
benefit  during  the  fummer  months,  as  about  the  middle  of  July  or  the  beginning 
of  AuguH:  j in  which  cafes  it  lliould  be  fpread  out  as  equally  as  poffible  over 
•the  land,  and  ploughed  in  with  a very  flight  furrow,  fo  as  only  juft  to  mix  and 
incorporate  it  with  the  mold  ^ as  by  this  means,  where  farm-jard  manure  is 
applied  at  the  time  the  feed  furrow  is  given,  in  a fimilar  manner,  the  calcareous 
and  vegetable  manures,  by  being  thus  more  uniformly  blended' with  the  foil,  as 
well  as  by  tbeir  more  extenfive  operation  on  each  other,  afford  more  abundant 
tmd  regular  fupplies  of  nouriftiment  to  the  crops  during  the  firft  ftages  of  their 
growth,  and  a degree  of  heat  may  be  generated  that  is  highly  favourable  to 
fuch  ftates  of  vegetation.  That  fome  advantage  is  afforded  in  this  way  is  evi- 
dent, from  the  rapid  growth  and  great  verdure  that  generally  takes  place 
where  fallows  have  been  managed  in  this  manner. 

In  fome  cafes  of  land  after  fallowing  the  application  of  manure  may,  how- 
'Cver,  be  wholly  unneceffary,  as  from  the  great  deftru6Hon  of  w'eeds,  and  the 
advantages  produced  in  the  different  ways  that  have  been  mentioned,  fuch  im- 
provement may  be  given  as  to  endanger  the  firft  crop  by  rendering  it  too  luxu- 
riant, and  confequently  liable  to  be  lodged  before  it  becomes  ripe,  if  manure 
be  applied  the  fame  feafon.  Very  ftrong  crops  of  grain  have,  indeed,  fre- 
quently been  produced  on  fallowed  lands  without  the  fmalleft  quantity  of 
manure  having  been  put  upon  them*.  Further,  it  has  been  afferted,  that  even 
lands  that  have  been  confiderably  exhaufted  by  improper  cropping,  have  been 
found  to  afford  a much  better  crop  in  confequence  of  a fallow,  without  the 
application  of  any  dung,  than  from  a complete  dunging  without  a fallowf» 

* See  Agricultural  Survey  of  Mid-Lothian, 

. *1  See  Communications  to  the  Board  of  Agriculture,  vol.  II, 
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In  fuch  inftances,  therefore,  it  will  be  more  economical  and  advantageous  to 
make  ufe  of  the  dung  with  a view  to  the  fecond  crop  that  may  be  cultivated  on 
the  land,  and  not  that  which  immediately  follows  the  fallow. 

Though  the  advantages  that  have  been  ftated  to  arife  from  the  perfect  pul- 
verifation,  aeration,  and  cleannefs,  occafioned  by  fummer  fallowing,  in  thofe 
foils  where  it  has  been  found  to  be  occafionally  requifite,  can  feldom  be  fo  fully 
obtained  by  other  methods  of  cultivation ; yet  as  that  method  is  conftantly  at- 
tended with  a heavy  expence  to  the  farmer,  and  as  many  of  the  benefits  that  are 
produced  by  it  may  be  e6h£led  by  the  repeated  partial  fallowings  that  mufl 
occur  in  the  hoe-culture  of  different  forts  of  crops,  it  fliould  be  conftantly  the 
aim  of  the  agricultor,  where  the  climate  will  admit  of  it,  to  leffen  the  neceffity 
of  fummer  fallowing,  even  on  the  wet  clayey  as  well  as  the  light  kinds  of  foil, 
by  the  judicious  interpofition  of  fuch  forts  of  clofe,  thick,  green  crops,  as  can  be 
grown  and  cultivated  on  them  under  the  hoe  fyflem.  This  is  hill  more  neceffary, 
on  account  of  the  lofs  that  mufl  be  fuflained  from  the  land  often  remaining  fuch 
a great  length  of  time  totally  unproducfive  where  the  fallowdng  procefs  is  going 
on.  It  cannot,  indeed,  be  difputed,  but  that  the  pra61ice  of  fummer  fallowing 
may  be  greatly  leffened  in  many  diftri£ls  by  the  proper  fubftituting  of  green 
fallows,  or  w'hat  are  termed  fallow  crops,  fuch  as  beans,  peas,  cabbages,  tares, 
and  rape,  for  the  heavier  forts  of  land  ; and  buck-wheat,  potatoes,  and  turnips, 
for  fuch  as  are  of  the  lighter  kind  *.  It  is  likewife  maintained  as  a fa61,  that 
where  large  and  luxuriant  crops  of  thefe  preparatory  kinds  are  grown,  thofe  by 
; which  they  are  fucceeded  the  following  feafon  are  for  ihe  mod  part  dill  larger, 
fo  that  the  lands  are  more  improved  by  large  crops  than  fuch  as  are  poor, 
j This  amelioration  or  increafe  of  fertility  has  been  attributed  to  different  caufes  : 

! as  the  prevention  of  evaporation  from  the  foil  by  the  fhade  produced  by  fuch 
1 large  crops  ; the  putrefaftion  of  the  various  vegetable  matters,  which  may  be 
I more  abundant  after  fuch  large  crops,  taking  place  more  completely  and  more 
i effectually  under  fuch  circumdances ; and  ladly,  to  the  repeated  pulverifation 
I and  aeration  that  is  produced  by  the  different  hoeings : but  it  is  probable  that 
1 advantages  may  be  derived  in  each  of  thefe  ways,  as  well  as  from  the  carbonic 
I acid  or  fixed  air  that  is  afforded  by  the  fliaded  leaves  of  the  plants  being  depo- 
! fited  upon  or  united  with  the  foil.  That  the  melioration  in  fuch  cafes  mud 
• depend  on  caufes  of  this  kind  there  can  be  little  doubt,  as  much  of  the  nutri- 

* See  an  interefting  correrpondence  on  fallowing  heavy  foils,  in  the  Appendix  to  the  fourth  Yolunie 
of  Wight’s  Prefent  State  of  Hulbandryfin  Scotland. 
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tious  properties  of  the  land  muft  obvioufly  have  been  confumed  during  the 
growth  of  fuch  crops,  which  muft  have  been  again  reftored  to  it  by  fome  fuch 
procefles. 

But  in  whatever  manner  this  effect  may  be  produced,  as  it  is  conftantly  found 
that  land  is  in  a better  condition,  and,  when  turned  up,  in  a more  friable  and  mel- 
low flate  after  fuch  crops  as  are  large,  than  thofe  that  are  poor  and  light ; it  is 
of  courfe  evident,  that  if  ground  can  be  covered  with  fuch  fmothering  crops  of 
the  fallow  kind,  or  thofe  that  will  admit  of  frequent  pulverifation  by  means  of 
the  plough  or  hoe,  fo  as  to  keep  it  clean  and  free  from  the  growth  of  ufelefs 
plants,  it  may  be  more  beneficial  to  the  agricultor,  not  only  for  the  fake  of  the 
immediate  crop,  but  alfo  on  account  of  the  increafe  of  manure  produced  by 
fuch  means,  and  the  advantageous  condition  of  the  land  for  the  reception  of 
fuch  crops  as  may  be  afterwards  cultivated  upon  it  In  thefe  different  views, 
as  well  as  thofe  that  have  been  already  mentioned,  the  introdu6tion  of  green 
crops  of  fome  fort  or  other  fliould  probably  be  more  frequently  attempted  on  all 
defcriptions  of  foils  j and  it  would  feem  probable,  that  on  the  ftiff  and  heavy 
kinds  of  foil — from  its  having  been  found,  that  In  many  well  cultivated  diftrl6ls, 
by  the  growing  of  proper  leguminous  crops  in  drills  or  rows,  fo  as  to  admit  of 
the  ground  between  them  being  frequently  ftirred,  either  by  means  of  the  plough 
or  the  hoe,  fuch  kinds  of  land,  after  they  have  been  once  well  cleaned  by  a 
fummer  fallow,  may  be  kept  perfectly  clean  and  in  fuitable  tilth  for  the  pro* 
duftion  of  good  grain  crops — they  may  be  much  more  generally  had  recourfe 
to  than  has  commonly  been  the  cafe : but  on  fuch  forts  of  land  great  atten- 
tion is  neceflary  to  introduce  fuch  kinds  of  green  crops  as  are  adapted  to  them, 
and  that  as  little  injury  as  poflible  be  done  by  the  treading  of  animals  in 
the  feeding  them  upon  or  taking  them  from  the  ground.  But  as  neither 
the  full  efFe£is  of  pulverifation  or  aeration,  nor  the  complete  deftru6tion  of 
root  weeds,  can  in  fome  cafes  be  fo  perfe£lly  obtained  by  the  cultivation  of 
fallow  crops  as  by  the  making  of  fummer  fallows,  it  may  be  advantageous  to 
the  agricultor  to  have  recourfe  to  them  occafionally  with  thefe  intentions  on 
the  heavy  and  more  wet  forts  of  land,  as  w'ell  as  thofe  that  have  been  injured 
by  improper  methods  of  cropping. 

* See  Agricultural  Survey  of  the  North  Riding  of  Yorkfhlre. 


( 37i  ) 


SECTION  XI. 


Cultivation  of  Amble  Land. 


Cultivatiok  of  arable -Lands — Confidered  In  Regard  to  thofe  that  have  not  been  under  the 
Plough^  andfuch  as  have  been  in  a State  of  Tillage — In  the  firjl  Sort  many  preparatory  Ope-, 
rations  neceff ary  to  be  performed. — Removal  of  various  Obstructions  to  ploughing— 
Stones — Different  Kinds  of— How  hejl  performed — Neceffity  of  in  different  Cafes  explained— 
May  frequently  be  converted  to  ufful  Purpofes — Land  Proprietors  jhould  be  at  Part  of  the  Ex-, 
pence  of — Clearing  from  oon— Different  according  to  Circumjlances — How  performed 

in  Trees  of  the  Timber  Kind— By  trenching  with  the  Spade — By  the  Plough— When  the  Roots 
have  been  fomewhat  removed,  a Crop  may  he  taken — Afterwards  more  effeiiually  cleared— Mofly 
a better  Praliice  to  do  this  at  firJi—Reafon  of  which  explained— Manner  of  in  Plants  of  the 
Jhrubby  Kinds — Different  Plants  prefer  different  Sorts  of  Soil — Broom— Bramble— Furze — 
Thorn — Dwarf  Willow — Soils  on  which  each  grows  moji  luxuriantly  defcribed — Alteration  of 
*be  Application  of  fuitable  Subjiancesy  how  advantageous  in  dejiroying  them — Suhjlances  to  be 
■ applied  in  this  View — Methods  of  extirpating  them  when  grown  large — The  PraHice  of  burn- 
* 1 ing  in  the  furze  Kind  to  be  avoided  as  much  as  poffible—Necefdry  to  keep  fuch  Lands  in  Tillage 
till  there  is  Time  to  fully  dejlroy  them — When  laid  down  to  Grafsy  moJi  beneficial  to  be  paf- 
\ _ tured  with  Sheep.— Heath — Nature  of  the  Land  on  which  produced— Affords  lefs  vegetable 
( Matter  for  Improvement  of  than  other  Plants— On  this  Account  lefs  friendly  to  the  Growth 
ufeful  Crops — Pr allices  to  be  adopted  in  removing  ity  and  in  bringing  the  Ground  into  'Tillage 
— By  cutting — By  paring  and  burning — By  burning  only — What  necejfary  to  be  attended  to 
in  each — Implements  moJl  ufeful  in  cutting  it — Lime  necejfary  to  be  applied  to  in  its  caujiic  State 
^ —In  large  Proportions — Mr.  Toung’s  Opinion  of — Manner  of  doing  it— Should  be  in  a fine 
^ powde'-y  Statey  and  equally  fpread  out — Soon  produces  beneficial  Eff'eSis — Methods  in  which  they 
are  effedled — Tillage  neecffary  after— Cafes  in  which  it  may  be  defiroyed  without  breaking  up 
^ —Modes  of  cropping  on  in  different  Infiances— Principal  Objell  in,  to  he  laid  down  to  Grafs — . 
Green  Crops  to  be  eaten  off,  ejfentially  necejfary  to — Kinds  of  mofi  ufeful  in  different  Cafes- — 
lurnhig  down  green  Crops  fometimes  prallifed  on — Not  fo  ufeful  as  feeding  them  on  the  Land 
—Cafts  in  which  it  may  be  employed — Should  be  returned  as  foon  as  pojfible  to  Grafs — Other 
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Defer} ptlons  of  Land  approaching  to  this — Such  as  are  produBive  of  Rufhes  and  other  coarfe 
Plants — Of  ant-^  mole.,  or  other  forts  of  Hills — Much  EffeB  produced  in  the  firjl  Kind  by  draining 
— Utility  of  paring  and  burning  in — Other  Modes  fuggefed  as  more  advantageous — Mixing 
the  turfy  Surface  nvith  cauftic  Lime  fuppofed  a lefs  vuafeful  Plan — Reafon  why  it  may  in  fame 
Cafes  be  ufefully  employed — Ant-Hills  may  be  mixed  in  the  fame  Way — Proportion  of  Lime  fhouli 
not  be  too  great — Method  of  by  the  Flay-Plough fometimes  very  Stiff,  wet,  clayey 

Soils — Modes  of  Tillage  in — Deep  Jlirring  often  necejfary — This  often  effeBed  by  the  Miner-— 
DoBor  Anderfon's  Opinion  of  its  Utility — Manner  in  which  it  drains  the  Land — Other  Modes 
of  accompli foing  it  deferibed — Manner  of  rendering  fucb  Soils  mellow  and  fine  by  Lime— The  Ne- 
cejfity  of  paring  and  burning  lejfcned  in  this  Way — Paring  and  burning  mujl  be  employed  in  old, 
tough  Swards,  abounding  with  rough  Plants — Repeated  ploughing  frequently  necejfary  in  breaking 
up  Wajles — Different  Intentions  of— Nature  of  Soil,  Climate,  Kind  of  Crop,  and  ALthod  of 
fowing  to  be  confidered  in — Manner  of  levelling  the  Land — hnplements  employed  in — Kinds  mojl 
vfeful. — Manner  of  bringing  boggy  Lands  into  Tillage — Crops  mofi  proper  for. — 
Deep  mossy  Soils — Methods  of  cultivating  them— By  floating  the  Mofs — By  the  Application 
of  Lime  without  floating — Cafes  in  xvhich  they  may  be  mofi  beneficially  etnployed — Methods  that 
have  been  followed  in  Scotland  mentioned— Method  of  applying  the  Lime  on — ^antity  made 
ufe  of—ALanner  of  fowing  the  Crops  on — Crops  mofi  proper  to  be  cultivated  on — Clofe  thick  green 
ones  mofi  fuitable — Potatoes — Turnips — Rape — Grain  Crops — Proper  Sort  of  for — Grafs  Seed — 
Kinds  of  proper  for — Methods  of  Tillage  in  deferibed. — Ridges — What  neceffary  to  be  attended 
to  in  forming  of — On  clayey  Soils— On  loamy  Soils — On  marfijy  Land — On  fandy  and  gravelly 
Soils— On  peaty  or  moffy  Soils — Ridges  in  mojfy  Soils  mofily  formed  by  the  Spade — Manner  of 
performing  the  Work  in — ALay  be  increafed  in  Breadth  in  deep  Soils  of  this  Kind — General  Di- 
reBion  of  in  all  Sorts  of  Soils — North  and  South  the  mofi  proper — Methods  of  forming  them  in  hilly 
Lands — Advantages  of  in  different  Cafes  deferibed — Altering  Ridges  on  old  cultivated  Lands— 
What  neceffary  to  be  regarded  in — Modes  of  performing  in  different  Isfiances—By  the  Spade  the 
mofi  perfeB — By  the  Plough  more  expeditious — Mechanical  Contrivances  difadvantageous  in — 
Expenses  of  in  different  Ways — Other  Modes  of  levelling  Ridges  deferibed — The  Plough  Jhould  be 
7nofiiy  employed  for. — Ploughing — Circurnfiances  to  be  attended  to  in  performing  of — In  heavy 
Soils — In  light  Soils — Depth  of  in  different  Cafes — Frequency  of  ploughing  different  according  to 
the  Soil — Repeated  Stirring  in  general  more  neceffary  on  the  Jiff  and  heavy  Soils,  than  thofe  of  the 
lighter  Kinds — On  Soils  long  in  Tillage  generally  lefs  neceffary — For  drilling  Land fisould  always 
be  in  a fine  State  of  Tillage — Nature  of  Crops  mofily  direBs  the  Frequency  of  ploughing  Lands — 
Some  Sorts  demand  more  Tillage  than  ethers — A fine  State  of  Tilth  generally  favourable — Tull' s 
Opinion  of  Tillage  in  general — Crops  liable  to  he  much  injured  by  Weeds,  Jhould  always  have 
Land  well  prepared  by  Tillage — May  often  be  done  by  the  growth  of  Plants  that  desnand  frequent 
Culture  while  growing — By  fuch  as  have  large  Roots  of  the  tup  or  knobby  Kind — Reafons  why 
Land  in  a fine  State  ff  Tilth  is  mofi  favourable  to  Vegetation — Implements  of  the  Plough  Kind  mofi 
proper  for  performing  the  Bufincfs  in  different  Sorts  of  Land  deferibed — Suffolk  iron  Swing-Plough — 
The  Rotheram  Plough — Small's  Plough — Importance  and  Advantages  of  Ploughs  being  properly 
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eoffruBed. — HarRowIKC — Different  Utilityof-^Kinds  of  Harroivs  to  he  employed  in  different 
Cafei — Manner  of  being  made  ufe  of  in — Drags — Scuff  ers — Scarrifers — Cultivators — Fixed  Har- 
rows often  ufeful  in  preparing  Land — Methods  of  harrowing  to  cover  the  Seed  in  different  Cafes 
(Lfcribed — Proper  Sea/on  of  performing  the  Bufmefs  in  different  Soils — Particular  Manner  of  ac- 
complifhing  the  Work  in  wet,  poachy  Soils — Difadvqntage  of  this  Mode  fated — How  performed 
when  Grafs  Seeds  are  fown. — Rolling — Utility  of  in  different  Views — In  the  Way  of  breaking 
down  the  Lumpinefs  in  heavy  Soils — In  light  and  porous  Soils — How  it  proves  ufeful  in  defraying 
Weeds,  and  rendering  the  Land  level— Kinds  of  Rollers  mof  ufeful  for  different  Purpofes. — Ma- 
nuring OF  TILLAGE  Lands — Intentions  of  in  different  Infances — Kinds  of  Manure  proper  for  in 
different  Cafes — On  heavy  Soils — Onthofe  of  the  tniddle  Sort — On  marfoy  Soils — On  light  Soils 
— On  moffy  or  peaty  Lands — Methods  of  applying  with  mof  Advantage  upon  each — Nature  of  the 
Crop  to  be  attended  to  in — Reafotis  of  explained. — Proper  Modes  of  laying  on  for  particular  Sorts 
ff  Crops — Modes  of  performing  the  Bufnefs  under  different  Methods  of  Culture — Manner 
which  Manures  Jhould  be  chief y employed — Depths  to  which  depofted — Quantities  in  which  made 
ufe  of—Seafons  in  which  bef  applied — Sheep-folding — Modes  of  performing  it — Where  mof 
ufeful  in  this  View— Green  Crops — Utility  of  in  this  JVay. — Sowing — Modes  of  preparing  the 
Seed — Neceffity  of  in  different  Views — Utility  and  Advantage  of  in  various  Infances — Change 
of  Seed  fometimes  neceffary — Reafons  of—Broadcaf,  or  what  is  commonly  termed  the  old  Method^ 
deferibed — Where  capable  of  being  praElifed  with  Advantage — Other  Methods  more  ufeful  in 
fame  Cafes — Drill.,  row,  or  what  is  called  the  new  Method,  explained — This  probably  older  than 
the  other — Where  capable  of  being  employed  to  mof  Benefit — What  neceffary  in — Implements  mof 
fuitable  for — The  Advantages  of  each  Method  Jhewn — Comparative  Statements  of  under  different 
Circumfances — Culture  neceffary  in  each  Method  during  the  Growth  of  Crops— Hoeing — Kinds 
of  Implements  mof  proper  for  in  different  Cafes-— Weeding — Implements  proper  for. — Rotation 
OF  Crops — Importance  and  Utility  of- — Thofe  mf  proper  in  different  Sorts  of  Soils. — Crops — 
Particular  Methods  of  cultivating  various  Sorts  of- — Wheat — Rye — Barley — Oats — Beans — 
Peas — Potatoes — Turnips — Cabbages — Carrots — Parfnips — Cole  or  Rape— Hemp — Flax — Me- 
thods of  harvefing,  f aching,  managing,  and  preferving  the  various  Kinds  of— Manner  of 
threjhing  them  out — By  the  Flail — By  the  Threfing  Machine — Advantages  of  each  Method. — 
Aration — Lands  tnof  proper  for  explained — Laying  them  down  to  Grafs — Bef  Mode  of  doing 
it  in  different  Cafes  jhewn — Should  always  he  in  a fine  State  of  Tilth  for — Modes  of  Preparation 
neceffary  for — Groffes  mof  fuitable  to  in  different  Cafes  of. — Grass  Ckops— Of  .the  artificial 
Kinds— Proper  Culture  of  thofe  raifed  by  the  Plough — Clavers— Trefoil — Saintfoin—Lucern— 
Tares — Vetches — Checony,  tAc. 


In  explaining  the  methods  of  management  that  are  neceffary  in  the  cultivation 
of  arable  lands,  in  order  to  afford  a fuitable  date  of  foil  and  nourifhment  for  the 
growth  of  grain  or  other  crops,  it  will  be  proper  to  confider  them  as  relating  to 
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grounds  that  have  not  yet  been  brought  under  the  plough,  and  fuch  as  have 
been  already  in  the  ftate  of  tillage. 

Removing  objlructions  to  tillage. — In  the  firft  there  are  frequently  various  ope- 
rations to  be  performed,  fuch  as  the  removing  of  ftones,  the  eradicating  of 
wood,  both  of  the  tree  and  (hrub  kind,  the  deftru6lion  of  different  forts  of 
plants  of  the  aquatic  and  other  denominations,  and  the  removal  of  fuch  degrees 
of  wetnefs  as  may  be  injurious,  before  the  bufmefs  of  ploughing  or  loofening 
the  mold  of  the  foil  can  be  properly  carried  on.  The  ftones  that  oppofe  ob- 
ftruftion,  in  this  view,  are  principally  either  fuch  as  are  met  with  in  a loofe  ftate 
in  the  ground  on  its  being  ploughed,  or  fuch  as  are  fixed  in  the  f nl,  and  inca- 
pable of  being  removed  without  much  labour  and  difficulty.  Same  of  thefe 
laft  are  often  of  fuch  a fize  as  to  prefent  themfelves  upon  the  furface,  and 
caufe  much  land  to  be  loft,  by  their  not  permitting  the  plough  to  came  near 
them  *.  Thofe  which  are  concealed  below  the  furface  are,  however,  the  moft 
detrimental,  as  the  implements  are  frequently  deftroyed,  and  much  inconve- 
nience experienced  from  them,  before  they  can  be  perceived  by  the  plough- 
man, though  he  may  be  perfectly  attentive  to  the  circumftance. 

In  fuch  foils  as  contain  no  concealed  ftones  of  the  rocky  kind,  as  is  the  cafe  in 
moft  of  the  alluvial  and  deep  ones,  if  any  inconvenience  be  fuftained  by  the 
fmall  ones  that  appear  on  the  furface  after  harrowing,  as  may  be  the  cafe  at  the 
time  of  their  being  fown  with  artificial  grafles,  or  laid  down  to  permanent  grafs, 
from  the  obftru6tion  that  may  be  given  to  the  fcythe,  in  fuch  inftances  they  may 
be  picked  off  by  the  hand  before  rolling  j or  forcing  them  into  the  foil  by  heavy 
rolling  alone,  may  occafionally  be  fufficient.  When  the  former  praftice  is  adopted, 
they  ftiould  not,  however,  as  is  the  cuftom  in  many  diftri£ts,  be  collcdled  into 
heaps,  or  laid  all  along  in  the  furrows  ; as  in  thefe  ways  they  are  afterwards  lia- 
ble to  afford  much  obftruftion,  or  to  become  again  difperfed  over  the  land.  They 
ought  always  to  be  completely  removed : the  beft  feafon  for  doing  which  is, 
when  the  land  is  in  fummer  tillage  ; as  under  fuch  circumftances  the  bufinefs 
can  be  performed  with  the  greateft  convenience,  and  in  the  moft  effe6tual  man 
ner.  In  lands  that  are  of  tlie  more  wet  kinds,  they  may,  however,  be  collected 
into  heaps  of  rather  a large  fize,  in  order  to  be  taken  away  afterwards  during  a 
dry  feafon.  The  bufinefs  of  picking  the  ftones  is  moftly  performed  by  women 
and  children,  and  the  lands  are  cleared  in  this  way  with  much  greater  expe- 
dition than  can  eafily  be  fuppofed.  Though  an  inftance  or  two  has  been  men- 


• They  are  termed  fit-fajl  ftones  in  fome  counties. 
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tioned  in  which  injury  was  fuppofed  to  have  been  fuftained  by  the  removal  of 
the  fmall  (tones  from  the  ground,  from  the  great  evaporation  of  moifture  that 
jmuft  necelTarily  take  place,  and  the  want  of  heat  and  (helter  for  the  crops 
durin<y  the  early  ftages  of  their  growth,  it  is  probable  that  much  lefs  inconve- 
nience will  be  fuffered  in  this  way,  than  from  the  obftruftion  conftantly  afforded 
by  the  (tones  in  the  tillage  of  the  land,  and  the  lofs  caufed  by  the  great  extent 
of  furface  which  they  occupy  in  many  cafes  where  they  are  numerous 

Where  the  (tones  are  fait  in  the  ground,  of  a large  fize,  and  appear  above  the 
furface  of  the  land,  the  belt  pra£tice  is  to  dig  them  completely  out  of  the  earth, 
after  they  have  been  blown  to  pieces  by  means  of  gunpowder  ; but  if  they  be 
fmall,  it  will  be  unnecelfary  to  bla(t  them,  as  they  may  be  raifed,  after  being  dug 
round,  without  that  expence,  by  fplitting  them  by  means  of  wedges,  or  break- 
ing them  by  large  heavy  hammers,  and  then  conveying  them  off  the  land  in 
fome  kind  of  low,  (trong  carriage  *.  In  clearing  fields  of  large  (tones,  a 
machine  has  lately  been  recommended,  by  which  the  heavy  expence  of  boring 
and  powder,  with  the  trouble  and  danger  of  blafting,  is  not  only  faved,  but  the 
labour  of  loading  them  confiderably  lelTened.  Three  men,  by  means  of  it, 
being  capable  of  raifing  (tones  to  the  proper  height  with  more  eafe,  expedition, 
and  fafety,  than  ten  in  the  common  method.  It  is  formed  in  the  manner  of  a 
triangle,  and  has  much  refemblance  to  that  employed  by  wood-cutters  in  weigh- 
ing barkf. 

* A fmall  portion  of  quick  lime  in  fine  powder,  mixed  with  gunpowder,  is  faid  to  hare  been  found 
to  leflen  the  expence  of  that  article  in  blafting-ftones. 

It  confitts,  accoiding  to  the  author  of  the  Agricultural  Report  of  Perthfhire,  of  three  legs,  made  of 
any  fort  of  hard  wot>d,  each  about  four  inches  in  thicknefs,  fix  inches  in  breadth,  and  fourteen  feet  in 
length  ; their  thinneft  Tides  being  placed  inwards,  to  give  them  greater  ftrength.  Their  feet,  when 
placed  on  the  ground,  form  an  equilateral  triangle,  and  their  three  tops  being  fixed  together  by  an  iron 
bolt  that  paffes  through  each  of  them ; two  of  the  legs  are  faftened  to  each  other  by  a windlafs  and  three 
crofs  bars.  It  has  two  pulleys,  with  an  iron  hook  two  inches  in  circumference  attached  to  each,  and  one 
or  more  iron  chain  to  pals  round  the  done  while  on  the  ground,  below  its  greateft  diameter,  or  where  it 
begins  to  become  narrow  j this  confids  of  rounded  links  about  three  inches  long,  and  of  the  thicknefs  of  a 
man’s  little  finger,  with  a hook  at  one  end  that  may  be  put  into  any  of  the  links  towards  the  other  end,  in 
order  that  it  may  embrace  the  done  exactly,  and  be  of  the  fame  circumference  when  the  done  touches 
the  earth.  Short  chains  of  the  fame  kind,  the  hooks  of  which  are  fixed  into  the  links  of  the  furround- 
ing chain,  are  to  be  attached  all  round  the  done,  with  their  correfponding  links  fixed  on  the  hook  of  the 
lower  pulley.  The  whole  of  the  rope  mud  be  of  the  fame  thicknefs  with  the  two  great  hooks,  twft 
inches  in  circumference. 

The  machine  being  thus  prepared,  two  men,  by  turning  the  handles  of  the  windlafs  round,  and  tha 
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The  method  of  finking  large  pits  clofe  to  the  ftones  for  concealing  them  in, 
is  an  expedient  that  ought  but  feldom  to  be  adopted,  on  account  of  the  danger 
that  attends  it,  and  the  total  lofs  of  the  ftone. 

But  where  the  ftones  are  principally  concealed  below  the  furface,  it  will  be 
neceflary  to  difcover  their  fituation,  either  by  going  over  the  land  with  fome 
fort  of  fliarp  inftrument  that  can  be  readily  thruft  down  into  the  ground,  or  to 
mark  their  fituations  during  the  time  of  ploughing,  and  afterwards  to  remove 
them  by  digging.  In  fome  cafes,  as  where  the  ftones  are  extremely  numerous 
and  the  price  of  labour  cheap,  it  may  be  a more  advantageous  and  economical 
method  to  prepare  the  land  by  means  of  the  fpade  than  the  plough 

In  all  cafes,  land  fliould  be  as  much  as  poflible  cleared  from  fuch  ftones  as 
retard  or  prevent  the  ojieraticn  of  the  plough  before  the  bufinefs  of  tillage  be 
undertaken  ; as  without  due  attention  in  this  refpe£t,  confiderable  lofs  may  be 
fuftained  by  the  breaking  of  implements,  and  the  great  delay  that  muft  take 
place  in  the  work. 

Befides,  In  many  fituations  and  circumftances,  there  may  be  great  induce- 
ments to  have  this  fort  of  work  performed ; as  where  holloV  or  under-draining 
becomes  neceflary,  the  rounder  forts  of  ftones  may  be  beneficially  employed  in 
filling  them,  while  thofe  that  are  of  a larger  and  more  flat  form  may  be  made  ufe 
of  in  the  conftruflion  of  offices  or  other  buildings,  and  fometimes  even  for  the 
purpofe  of  fences.  As  this  work  is  frequently  attended  with  a heavy  expence, 
it  may  be  proper,  where  there  are  no  leafes,  or  they  are  of  fliort  duration,  to 
have  it  undertaken -jointly  between  the  land-proprietor  and  the  farmer;  the 
former  being  at  the  expence  of  blafting'  the  ftones,  and  the  latter  at  that  of 
their  removal  from  the  ground  f- 

In  the  clearing  of  lands  from  wood,  different  methods  muft  be  purfued 
according  to  the  nature  of  the  wood  with  which  they  are  covered.  Where 
there  are  large  trees  of  the  timber  kind,  they  fliould  be  completely  grubbed  up 
at  a proper  feafon  of  the  year,  care  being  taken  that  the  roots  be  as  much  as 
poffible  removed.  In  eradicating  fuch  trees  as  have  their  roots  penetrating 
downwards  to  fome  depth,  as  the  oak,  it  may  frequently  be  unneceffary,  after 

affiftance  of  the  carter  with  a kver,  force  the  ftone  up,  and  hoW  It  at  the  proper  height  to  be  loaded  by 
backing  the  carriage  under  It.  By  this  contrivance  ftones  of  very  great  weight,  it  Is  faid,  have  been 
raifed  and  removed. 

* See  Headrick,  in  Communications  to  the  Board  of  Agriculture,  vol.  II. ; and  Anderfon’s  AgricuU 
tural  Report  of  Aberdeenfliire. 

•|  See  Gentleman  Farmer,  p.  59. 
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tlie  earth  has  been  well  removed  from  about  them,  to  cut  more  than  a few  of 
the  ftrongeft  lateral  roots,  the  reft  giving  way  by  pulling  at  the  top  of  the  tree 
by  means  of  a rope.  But  in  fuch  as  have  their  roots  fliooting  laterally  near  to 
the  furface  of  the  ground,  as  the  elm,  the  roots  muft  be  alnioft  wholly  removed 
before  they  can  be  got  up,  and  the  bufinefs  of  ploughing  be  properly  carried  on. 
In  cafes  of  this  fort,  trenching  by  means-of  the  fpade,  and  forcing  the  roots  up 
by  a pick-axe,  is  recommended  by  fome  as  the  moft  effe£lual  method  j as  in  this 
way  the  roots  are  not  merely  removed,  but  the  land  put  into  the  moft  convenient 
form  for  future  cultivation  Befides,  when  fuch  portions  of  bruftiwood  as  may 
have  been  collefled  upon  the  furface  of  the  land  have  been  cut  at  the  fame  time 
and  confumed  with  the  roots,  fome  advantage  may  be  gained  in  the  way  of  ma- 
nure, by  fpreading  the  afties  over  the  ground,  and  in  fome  meafure  repay  the  addi- 
tional expence  that  may  have  been  incurred  by  the  trenching.  But  in  moft  cafes, 
efpecially  where  the^price  of  labour  is  high,  we  believe  the  bufinefs  may  be 
well  enough  accompliftied  by  a ftrong  plough,  with  a fuitable  ftrength  of  team. 
After  the  trees,  and  as  many  of  the  roots  of  thefe  flirubby  plants  as  poflible,  have 
been  removed  during  the  time  of  the  firft  ploughing  up,  the  land  may  be  fown 
with  fome  fort  of  crop  to  which  it  may  be  the  beft  adapted  j and  after  that  has 
been  taken  off,  be  more  completely  cleared  by  repeated  ploughings  and  harrow- 
ings  both  lengthways  and  acrofs  the  ridges,  until  the  whole  are  extirpated.  Or, 
when  there  is  time,  this  may  be  done  before  any  crop  is  put  into  the  foil ; 
which  in  many  cafes  is  a method  to  be  preferred,  as  a good  or  full  crop  of  any 
kind  can  feldom  be  expefted  till  the  ground  has  been  perfe£Uy  freed  from  the  roots 
of  fuch  trees  and  plants,  on  account  of  their  more  increafed  tendency,  under  fuch 
circumftances,  to  (hoot  up  and  vegetate  afrefli,  and  thereby  injure  it  by  the 
great  fpace  which  they  occupy,  and  the  fliade  they  produce,  or  where  their 
roots  decay  in  the  foil,  by  rendering  it  too  light  and  open  for  the  growth  of 
moft  forts  of  crops  f . 

As  different  forts  of  plants  prefer  different  foils— the  broom  and  bramble  kind 
being  found  to  grow  with  the  greateft  luxuriance  on  fuch  as  are  of  the  more  dry 
and  fandy  or  gravelly  qualities ; the  furze,  on  fuch  as  are  dry,  but  which  ap- 
proach the  nature  of  loam  or  clay  ; the  thorn  kinds,  on  thofe  that  are  of  a more 
mellow  and  lefs  adhefive  defcription  ; and  the  low  wullows,  on  fuch  as  poffefs 
conftderable  degrees  of  moifture — it  may  be  poflible  in  many  inftances  to  derive 
great  advantages  in  the  removal  of  fuch  obflruflions  to  cultivation  by  the  appli- 

* See  Communications  to  the  Board  of  Agriculture,  vol.  II,  p,  *59. 

•|  See  feftion  on  Paring  and  Burning. 
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cation  of  fuch  manures  or  other  fubftances  as  may  produce  changes  and  altera- 
tions in  the  textures  or  general  nature  of  the  foils,  and  thus  leffen  their  tep- 
dency  to  the  production  of  fuch  plants.  In  this  view,  the  application  of  clayey 
marie,  or  compofts  with  peat-earth  and  lime,  or  loamy  and  clayey  earths  and 
Hme,  farm-yard  manure,  or  compofts  made  with  it  and  mold,  night-foil  with 
good  vegetable  earth,  fand,  and  various  other  materials,  according  to  the  circum- 
ftances  of  the  foil,  the  nature  of  the  plants,  and  the  convenience  of  the  fub- 
If  ances  in  refpe£l  to  their  application,  may  be  proper.  The  removal  of  fuperficial 
moifture  may  alfo  be  ufeful  in  the  fame  way  in  many  cafes. 

In  cafes  where  fuch  forts  of  (hrubs  have  become  of  confiderable  fize,  the 
general  method  of  proceeding  is  to  cut  them  down  as  clofe  as  poffible  to  the 
furface  of  the  ground,  and  afterwards  to  dig  round  them,  and  grub  them  up  in 
the  manner  that  the  larger  trees  are  cleared.  With  furze  it  is  fometimes  cufto- 
mary  fet  fire  to  them,  in  order  to  uncover  their  ftems  before  any  attempt  is 
made  to  grub  them  up ; but  this  is  a praflice  that  ought  to  be  as  much  as 
poflible  avoided,  from  the  danger  that  may  attend  it,  and  the  lofs  of  the  furzci 
as  well  as  a large  portion  of  the  valuable  vegetable  matter  accumulated 
in  many  cafes  beneath  them  *. 

As  it  has  been  found  from  experience,  that  fuch  lands  as-'have  been  at- 
tempted to  be  cleared  from  brulhy  plants  of  this  kind,  efpecially  thofe  of 
broom  and  furze,  are  extremely  liable,  from  the  roots  and  feeds  that  may  be 
left  in  the  foil,  to  have  them  coming  up  again  in  great  abundance  after  they 
have  been  laid  down  to  grafs  j it  ftiould  be  a pra£lice  to  keep  lands  that  are 
much  difpofed  to  their  production  in  the  ftate  of  tillage  for  fuch  a length  of 
time  as  may  be  fully  fufficient,  by  the  various  means  of  cultivation,  and  the 
application  and  blending  of  lime  and  other  fuitable  manures  with  them,  to 
""  have  them  as  completely  removed  as  poffible ; and  that  when  they  are  refiored 
to  the  fiate  of  grafs,  to  have  them  paftured,  as  much  as  can  be  conveniently 
done,  with  fheepf.  It  has  indeed  been  obferved  by  an  intelligent  writer,  that 

» It  is  obferved  by  Mr.  Headriek,  in  a valuable  paper  in  tbe  fecond  volume  of  Communications  to 
the  Boaivi  of  Agriculture,  that  a very  powerful  and  ufeful  rimplement  for  this  purpofe  is,  a ftrong 
lever,  (bod  with  iron,  and  having  the  iron  ihocing  bent  a little  upwards  by  a gentle  curve.  The  iron 
extremity  (hould  divide  into  two  prongs,  with  an  edged  angle,  fimilar  to  a hammer  for  drawing  nails : 
fuch  an  inftrument  may,  he  fays,  be  thruft  in  below  a thrub  of  any  kind  until  it  feizes  its  tap  root,  and 
by  the  aid  of  a ftone  or  block  of  wood,  to  ferve  as  a fulcrum,  the  flirub  may  be  rooted  out  by  one  effort. 

f Sheep,  horfes,  and  even  every  kind  of  neat  cattle,  are  extremely  fond  of  the  young  and  tender 
flioots  of  broom,  furze,  and  other  forts  of  plants  in  the  fpring  months,  probably  from  their  juices  con- 
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if  whins,  Of  flirubs  of  any  kind,  are  once  grubbed  up  in  the  way  that  has  been 
defcribed,  iheep  being  then  admitted  to  pafture,  would  prevent  them  from  ever 
growing  again  from  the  fmall  roots  left  in  the  ground.  But  ftill  more  would  this 
experiment,  he  conceives,  be  likely  to  prove  fuccefsful,  if  the  ground  were  com- 
pletely fallowed,  and  every  root  that  appeared,  removed.  The  land,  being  then 
well  limed  and  manured,  might  be  fubje6fed  to  a courfe  of  cropping,  and  be  fown 
down  with  grafs  feeds  without  a crop.  As  foon  as  the  grafs  afforded  a fafe  bite, 
he  would  admit  fheep,  and  not  wait  for  a crop  of  hay.  It  is  prefumed  that 
flieep  would  deftroy  the  tender  flioot  of  every  flirub  as  fall  as  it  rofe,  and  keep 
the  ground  ever  after  clear*. 

If,  however,  this  pra£Hce  Ihould  not  be  fufficient  to  prevent  the  fhrubs  from 
fending  up  frefli  fhoots,  the  bell  method  would  be  to  have  again  immediate  re 
courfe  to  the  plough,  and  fuch  other  means  as  have  been  recommended  above, 
fis  by  delay  the  plants  may  become  too  ftrong  to  be  turned  under  by  the  plough. 

Heath,  which  is  a fort  of.  plant  that  for  the  moll  part  infells  thofe  foils  that 
ere  of  a moory  nature,  and  in  which  there  is  but  a fmall  proportion  of  vegetable 
matter,  on  account  of  there  being  few  leaves  or  other  vegetable  products,  except 
the  heath  itfelf,  to  be  converted  into  mold  j the  recrements  of  this  plant  are 
not  found  to  afford  improvements  to  the  foil  on  which  it  grows,  in  the  way 
that  is  experienced  to  take  place  from  the  decay  of  many  other  more  faccharine, 
•mucilaginous,  and  juicy  plants.  Hence  it  probably  is  that  the  heathy  foils  are 
moftly  fo  poor  and  unfriendly  to  the  growth  of  ufeful  crops,  whether  of  the 
grain,  leguminous,  or  grafs  kinds.  In  bringing  this  fort  of  land  into  the  Hate  of 
tillage—- as  it  has  been  found  from  repeated  trials,  that  where  the  heath  is 
turned  down  without  being  removed  or  completely  dellroyed,  it  keeps  the  furrow 
flices  from  coming  into  Intimate  contaSl  with  each  other,  fo  as  that  by  confining 
and  retaining  a due  degree  of  moidure,  the  decompolition  and  decay  of  the  heath 
may  be  quickly  effefled,  and  the  foil  of  courfe  In  too  open  and  loofe  a date  for  the 
growth  of  almod  any  crop — it  diould  be  cut  as  clofe  to  the  furface  of  th(fe 
ground  as  it  can  be  conveniently  done ; or  what  is  probably  a better  praflice, 

laming  a large  proportion  of  faccharine  matter  during  the  early  ftages  of  vegetation.  Mr.  Headrick 
indeed  alferts,  that  a Scotch  acre  of  whins  is  worth  from  3 to  ^.5,  as  winter  food  for  horfes  and  cows, 
to  thole  who  have  a ftone  running  upon  its  edge  for  bruifing  them,  provided  the  flioots  are  not  older  thao 
Irom  three  to  four  years,  and  that  there  are  no  impediments  to  interrupt  the  feythe  : hence  he  draws  an 
inference  that,  in  many  cafes,  whins  are  the  moft  profitable  crop  that  a foil  can  bear,  provided  they  be 
duly  managed. 

* See  Headrick,  in  Communications  to  the  Court*of  Agriculture,  vol.  H,  p.  iC%, 
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removed,  by  paring  off  a very  thin  flice  of  the  furface  ground  with  it,  and  then 
either  confumed  by  means  of  fire,  or  applied  to  fuch  other  purpofes  as  may  be 
neceffary  *.  In  the  dry  fpring  months  it  is  indeed  capable,  in  many  cafes, 
where  it  grows  high  and  of  confiderable  clofenefs,  of  being  burned  without  the 
labour  and  expence  of  either  of  thefe  operations.  But  in  all  cafes  where  fire 
is  employed,  as  the  ftaple  of  foils  of  this  kind  is  feldom  deep,  care  fliould  be 
taken  that  the  combuftion  be  not  carried  to  too  great  a height,  fo  as  to  prove 
injurious  by  confuming  the  fmall  portion  of  vegetable  material  thaf  may  be 
prefent  f ..  The  operation  of  cutting  the  heath  may  be  moft  conveniently  per- 
formed by  an  implement  of  the  fcythe  kind,  only  made  much  fhorter  and  of 
greater  ftrength,  fo  as  not  to  give  way  or  break  by  the  hiffnefs  of  the  flems  of 
the  plants. 

The  heath  having  been  removed  in  fome  of  thefe  ways,  lime  in  its  cauftic 
inoft  a6live  ftate  is  to  be  applied  in  large  proportions,  either  over  the  whole  ci 
the  furface  before  the  ground  is  ploughed,  or  upon  the  foil  when  turned  up. 
The  former  method  is,  however,  to  be  preferred,  as  coming  more  intimately 
in  conta6l  with  the  plants,  where  lime  is  fcarce,  and  cannot  be  laid  on  in  large 
quantities  ; but  where  it  is  plentiful,  the  employing  it  in  both  ways  might  be 
more  beneficial,  by  its  thus  tending  more  readily  to  the  deftruftion  of  the  roots  as 
well  as  the  Items  of  the  plants.  Where  it  can  be  procured,  lime  fhould,  how- 
ever, always  be  put  on  in  large  proportions  on  firft  bringing  heathy  or  moory 
foils  into  the  ftate  of  cultivation,  as  little  favings  in  this  refpe6l  in  the  firft  Inftance 
may  often  prove  highly  difadvantageous  in  the  end.  It  has  been  obferved  by 
an  able  writer,  that  experience  has  proved  that  the  addition  of  lime  to  the 
afties  of  the  pared  furface  operates  greatly  more  beneficially  than  if  fpread  in 
any  other  manner : and  that  the  larger  the  quantity  the  greater  the  effe61, 
and  probably  the  greater  the  proportional  effefl ; that  is,  fix  chaldrons  an  acre 
will  do  more  than  twice  the  good  of  three  chaldrons  ; the  chemical  effe£l  both 
in  neutralifing  the  acids  found  in  all  thefe  foils,  and  alfo  in  deftroying  the  roots 
left  of  the  fpontaneous  growth,  depending  in  fome  meafure  on  the  effe6t  taking 
place  fuddenly.  It  has  been  known,  that  eight  chaldrons  an  acre,  laid  on  at 

* It  is  well  remarked  by  Mr.  Headrick,  in  the  paper  mentioned  above,  that  long  heath  makes  « 
moft  excellent  thatch  for  houfes,  far  more  durable  than  ftraw  of  any  kind  j it  alfo  makes  excellent  rinces 
for  ferubbing  milk  veflels.  From  its  extreme  durability,  it  is  alfo  the  beft  of  all  ftirubs  for  making 
concealed  drains. 

f See  feftion  on  Faring  and  Burning. 
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once,  have  converted  a moor  into  meado'W'  worth  twenty-five  fliillings  an  acre  ; 
but  the  fame  moor,  under  one  chaldron  per  acre  per  annum  for  eight  years,  has 
not  been  worth  feven  fliillings  and  fix  pence  an  acre.  The  effedl  of  lime  on  all 
foils  long  in  cultivation,  is,  he  thinks,  problematical,  and  does  not  anfwer 
the  expence  in  one  cafe  in  ten  ; hut  in  new  moor  lands  the  effed  is  prodigious 
and  hardly  credible  : laid  on  ling  mountains  without  tillage,  without  paring, 
or  other  operation  than  merely  cutting  the  ling  and  fpreading  the  lime,  fuch 
moors  have  been  changed  from  one  fliilling  to  twenty  fliillings  per  acre  ; but 
the  quantity  has  been  fifteen  or  twenty  chaldrons  per  acre*.  The  applica- 
tion muft,  however,  always  be  regulated  by  the  circumftances  of  the  cafe. 
V»'here  the  expence  per  acre  is  forty  or  fifty  fliillings,  the  improvement  will  ulti- 
mately come  high.  And  in  order  that  the  calcareous  matter  niay  be  as  inti- 
mately as  poflible  blended  with  the  particles  of  the  foil,  and  thereby  exert  its 
effedr.  mofl  extenfively,  it  fliould  be  applied  over  the  land  in  the  moft  perfed 
flate  of  pulverifation,  and  as  equally  as  it  is  poflible  to  fpread  it  out.  Where  the 
lime  is  applied  with  fufficient  attention  to  thefe  circumftances,  it  generally 
deftroys  the  heath  in  a fhort  time,  probably  in  fome  meafure  by  its  powers  of 
attrading  moifture  from  the  foils,  and  combining  with  the  acid  aflringent  juices 
of  the  plant,  and  rendering  them  incapable  of  affording  it  that  kind  of  fupport 
which  is  requifite  for  its  healthy  growth,  as  well  as  by  the  alteration  of  texture 
that  is  produced  in  the  land,  and  the  cauftic  deftruflive  action  that  may  take 
place  in  confequence  of  its  coming  into  contad  with  the  roots  in  that  flate. 
This  is  probable  from  its  being  found  to  be  the  moft  effedual  when  laid  on  fuch 
lands  in  the  ftate  of  quick  lime,  though  fomething  may  no  doubt  depend  on  the 
eagernefs  with  which  moifture  is  attraded  by  it  in  fuch  cafes.  After  the 
lime  has  been  applied,  efpecially  where  the  furface  has  been  pared  off  and  con- 
fumed  by  fire,  the  ploughing  fliould  only  be  flight,  fo  as  to  blend  it  and  the 
allies  with  the  foil,  but  not  to  place  them  at  a great  depth  below  the  furface. 

Where  heathy  or  moory  land  has  a higher  degree  of  furface  wetnefs,  and  is 
no^  fo  much  overrun  with  the  plant  as  to  prevent  its  being  employed  as  pafture, 
it  may  fometimes  be  brought  into  cultivation  by  merely  removing  the  fuper* 
abundant  moiftu’-e  by  proper  drains,  burning  the  heath  in  the  fpring  months  when 
fuitably  dry,  and  afterwards  pafturing  it  clofely  with  fheep  fo  as  to  keep  it  from 
feeding  j as  in  this  way,  in  time,  it  in  fome  cafes  becomes  wholly  removed  f. 

* See  Young’s  Annals  of  Agriculture,  vol.  XX.  p.  369. 

f See  fe^tiou  on  the  CultiTation  of  Grafs  Land. 
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When  this  fort  of  ground  has  been  broken  down  and  pulverlfed  as  much  as 
pofTible  by  the  operations  of  ploughing  and  harrowing,  it  (hould  always,  where 
not  too  ftiff,  be  fown  with  fome  fort  of  clofe,  luxuriant,  green  crop,  fuch  as  tur- 
nips, peas,  and  tares,  that  may  be  fed  off  by  tlieep  ; but  where  it  has  a four  qua- 
lity, and  is  more  ftiff,  clayey,  and  adhefive,  thofe  plants  that  ftrike  more  deeply  into 
the  foil,  as  beans,  Swedifh  turnips,  buck-wheat,  rye,  and  oats  of  the  grey  kind. 
In  many  cafes  too,  rape,  peas,  clover,  and  vetches,  will  fucceed  in  a very  bene- 
ficial manner.  But  as  the  principal  intention  in  moft  cafes  of  breaking  up  this 
fort  of  land,  is  that  of  bringing  it  in  a cheap  and  expeditious  manner  to  a fuit- 
able  condition  after  a grain  crop  or  two  for  growing  grafs,  the  green  crops,  of 
whatever  defcription  they  may  be,  fliould  be  confumed  by  animals  upon  the 
ground,  efpecially  where  the  foil  is  fuch  as  to  admit  them  without  injury  ; as  in 
this  method  a high  degree  of  fertilifation  and  improvement  may  fpeedily  be 
obtained  at  little  or  no  expence^  from  the  great  benefit  the  animals  receive.  If 
it  can  be  conveniently'  done,  two  or  more  of  this  fort  of  crops  may  be  con- 
fumed  on  the  land  in  the  fame  feafon  * with  ftill  more  beneficial  confequences. 
Where  the  foil  is  too  wet,  ftiff,  and  poachy,  to  admit  of  this  praflice,  the  crops 
may  be  drawn,  or  cut,  and  converted  to  the  feeding  of  cattle  in  the  houfe.  It 
has  been  well  obferved,  that  proper  cropping  “ is  the  key-ftone  of  the  arch  j” 
and  that  if  it  be  not  attended  to  with  great  care,  the  whole  of  the  improve- 
ment may  turn  out  difadvantageous f.  There  is,  however,  another  method  of 
improving  thefe  foils  by  fuch  crops,  which  is  that  of  turning  them  down,  when 
in  their  moft  fucculent  (tales,  by  the  plough.  This  may  be  a judicious  and 
ufeful  mode  on  the  drier  and  more  fandy  defcriptions  of  thefe  foils,  where  they 
may  readily  undergo  putrefa£tion  and  decay  ; but  in  the  more  tenacious  forts, 
and  where  there  is  a four  difpofition  that  would  greatly  retard  the  procefs,.it 
would  feem  to  be  much  lefs  beneficial  than  that  of  feeding  them  off  by  fome  fort 
of  live  ftock. 

But  in  whatever  method  they  may  be  brought  into  the  ftate  of  cultivation, 
the  proceffes  of  tillage  fhould  not  be  carried  further  than  the  deftru£tion  of  th« 
heathy  or  other  coarfe  plants,  and  the  removal  of  the  four  and  unfriendly  difpo- 
fition of  fuch  foils  for  the  growth  of  ufeful  vegetable  produftions.  They  fiiould 
be  then  reftored  as  foon  as  poffible  to  the  ftate  of  grafs  or  pafture. 

There  is  another  defcription  of  land,  which  approaches  in  fome  degree  to 

* See  Headrick,  in  Communications  to  the  Board  or  Agriculture,  vol.  II.  p.  Z65. 
f See  Young's  Annals  of  Agriculture,  vol.  XX.  p.  371. 
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the  nature  of  the  above,  that  in  bringing  into  tillage  requires  the  coarse  plants  and 
herbage  that  it  is  naturally  difpofed  to  produce,  to  be  ejctirpated  and  removed,  as 
well  as  the  hills  and  other  inequalities  that  are  fometimes  prefent  levelled 
down  and  deftroyed,  before  the  plough  can  be  properly  employed  upon  it.  This 
is  that  which,  from  its  moifture,  is  naturally  fubje6t  to  the  growth  of  ruflies  and 
other  coarfe  aquatic  plants,  and  that  on  which  ant,  mole,  or  other  forts  of  hills 
have  been  from  long  inattention  and  negleft  fufFered  to  accumulate  to  a large 
fize,  to  become  numerous,  and  to  be  covered  with  a tough  fward.  In  cafes  of 
breaking  up  this  kind  of  coarfe  graf>  land  for  the  purpofe  of  tillage,  much  may- 
be effefted  where  they  are  very  wet,  by  firft  forming  fuch  concealed  or  other 
kinds  of  drains  as  may  be  neceffary  according  tocircumflances  for  carrying  away 
as  much  of  their  moifture  as  poflible  ; as  by  this  means  the  tendency  to  throw  up 
crops  of  thefe  coarfe  plants  may  be  greatly  leffened,  while  at  the  fame  time  the 
land  is  rendered  more  proper  for  the  growth  of  moll  forts  of  grain,  or  even 
green  roo^-crops.  After  this  has  been  as  much  as  poffible  accomplilhed,  paring 
and  burning  may  frequently  be  moft  beneficially  employed,  as  by  thefe  opera- 
tions the  whole  of  the  coarfe  vegetable  produds  are  at  once  completely 
reduced  and  deftroyed,  while  a flight  portion  of  manure  is  added  in  the  allies, 
and  the  ground  is  made  ready  for  being  ploughed,  and  the  feed  being  intro- 
duced, in  the  fliortefl:  fpace  of  time  pofTible ; whereas,  when  the  fward  is 
turned  down  after  the  coarfe  plants  only  have  been  removed,  a confiderable 
length  of  time  is  required  before  it  becomes  fufficiently  rotted  down  and 
reduced  by  putrefaftion,  for  the  bearing  of  good  and  ufeful  grain  or  root-crops. 
There  are  other  views  in  which  this  praftice  may  be  ufeful ; as  by  the  more 
effeftual  pulverifation  and  aeration  of  the  foil  that  is  produced,  which  is  of 
great  utility  in  fuch  land,  as  well  as  by  the  more  complete  deftruflion  of  thofe 
infefls  that  are  fo  numerous  and  often  fo  injurious  to  crops  fown  on  thefe 
grounds  *.  But,  inftead  of  the  practice  of  paring  and  burning,  it  has  been  fug- 
gefted  by  a late  writer  as  more  advantageous,  after  the  turf  is  cut  from  the  fur- 
face  of  coarfe  land,  which  is  meant  to  be  reclaimed,  to  colleft  it  all  into  heaps 
in  different  parts  of  the  field,  and  make  it  up  into  compofl  with  lime.  The  turfs 
he  recommends  to  be  completely  drenched  with  water  at  the  time  the  lime 
is  applied  ; and  then  frequently  turned  and  champed  among  it,  receiving  as 
much  water  as  they  can  retain  at  fuch  periods.  By  thefe  means  they  will,  he 
fuppofes,  foon  be  reduced  into  a manure  of  the  moft  excellent  quality  ^ all  the 


* See  fedtion  »n  Paring  and  Burning. 
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fibrous  parts  of  the  plants  will  be  rotted,  and  converted  into  fubfifience  for 
the  fupport  of  new  vegetable  produfUons.  At  the  conclufion  of  the  procefs, 
as  the  lime  muft  then  have  loft  moft  of  its  caufticity,  as  much  dung,  or  other 
putrefcent  manure,  as  can  be  fpared,  may  be  mixed  with  the  compoft.  The 
compoft,  having  been  thus  formed,  ftiould  be  replaced  over  the  whole  furface 
of  the  land  as  equally  as  poflible  *. 

By  reducing  the  vegetable  materials  of  the  foils  in  this  way,  it  is  fuppofed 
that  there  is  not  any  lofs  fuftained,  as  is  the  cafe  where  fire  is  employed.  But 
it  is  evident,  that  even  where  the  procefs  of  decompofition  is  effetted  in  the 
moft  eafy  manner,  as  by  fuffering  fubftances  to  run  naturally  into  putrefa£lion, 
there  is  always  a confiderable  efcape  of  ufeful  elaftic  matters  j it  can** hardly  be 
doubted  but  that  much  lofs  muft  take  place  where  it  is  accompliftied  with  a 
degree  of  violence,  as  muft  be  the  cafe  where  lime  in  its  cauftic  ftate  is  com- 
bined with  green  fucculent  vegetable  fubftances.  Befides,  in  this  mode  of 
prattice,  the  expence  of  bringing  the  materials  together  fo  as  to  be  difpofed  of 
in  this  manner,  will  often  be  too  great  to  repay  the  cultivator ; and  in  fome 
fituations  lime  cannot  be  at  all  procured.  As  it  is,  however,  as  has  been 
already  feen,  a convenient  and  expeditious  method  of  bringing  coarfe,  ligneous 
materials  of  the  vegetable  kind  into  an  earthy  condition,  it  may  in  different 
inftances  be  had  recourfe  to  with  beneficial  effefls.  The  feparation  of  ant- 
hills where  they  are  abundant,  and  blending  them  with  lime  in  this  way,  might 
alfo  be  an  ufeful  practice,  efpecially  as  they  often  contain  much  animal  matter 
at  certain  feafons,  and  are  fo  bulky  as  not  to  be  difpofed  of  wdthout  being  re- 
moved from  their  fituations.  In  all  fuch  cafes,  the  quantity  of  lime  fliould  only 
be  fuch  as  to  exert  a gentle  operation  on  the  vegetable  materials  with  which  it 
is  thus  combined  j as  where  a large  proportion  is  employed  there  may  not  only 
be  a great  lofs  by  its  too  quickly  difengaging  the  elaftic  matters  from  them,  but 
by  its  reducing  fome  of  their  more  fibrous  parts  into  an  indiffoluble  coaly  ftate. 

There  is,  however,  another  method  in  which  land  of  this  kind  may  be  rea- 
dily brought  into  the  ftate  of  cultivation,  where  the  coarfe  vegetable  matters 
are  not  ftrong  or  very  thick  on  the  ground,  as  is  the  cafe  in  fome  coarfe  paftures. 
This  is  that  of  having  a tharp  yZf/j/  or  wing  attached  to  the  plough,  fo  as  to  cut 
up  and  depofit  a thin  paring  of  the  furface  or  fvvard  in  the  bottom  of  the  furrow, 
which  is  effcfclually  covered  by  the  furrow-flice  that  is  immediately  raifed  by  it 
from  below  ‘f.  In  this  way  the  land  becomes  at  firft,  after  being  well  harrowed, 

* See  Communications  to  the  Board  of  Agricnltwre,  vol.  II.  p.  ao6. 

f See  fe£Iion  on  Implements. 
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nearly  as  fine  as  by  a fallow  ; and  the  crop  is  in  lefs  danger  of  being  injured  by 
the  growth  of  w'eeds.  A ftrong  team  will,  however,  mofily  be  neceffary  in  per- 
forming this  bufinefs,  which  in  fome  inftances,  where  the  land  is  foft  and  full 
of  moifiure,  may  do  harm  by  the  treading  that  takes  place. 

In  damp.fiiflf,  clayey,orwhat  are  frequently  denominated  foils,  there  isoften 
great  labour  required  in  bringing  them  into  the  ftate  of  tillage.  As  in  thefe  cafes 
too  much  moifiure  is  generally  retained  at  a little  depth  below  the  furface,  the  foil 
can  feldom  be  rendered  dry  to  a fufficient  depth  for  the  growth  of  good  crops.  Pro- 
per draining  fiiould  be  here  firfi  attempted  ; after  which  the  land  may  be  opened 
up  as  deep  as  poflible  by  the  common  plough,  having  others,  fuch  as  that  which 
has  been  termed  a miner,  following  in  the  bottom  of  the  furrow,  fo  as  to  open 
and  loofen  the  foil  in  a very  deep  manner,  and  in  that  way  remove  the  water 
to  fuch  a depth  below  as  to  prevent  it  from  doing  much  injury  to  the  crop. 

It  has  been  well  obferved,  that  where  the  earth  has  only  been  opened  to  the 
depth  of  a few  inches  above  a ftiff  clay,  or  other  kind  of  retentive  under  foil, 
whenever  rain  comes  in  large  quantities  the  greatefi  part  of  it  mufi  be 
foon  carried  away,  or  the  land  will  be  drowned  and  rendered  unfit  for  the 
growth  of  crops,  whatever  may  be  its  condition  in  other  refpe£ls.  Hence  the 
neceflity  of  the  pra£lice  of  making  a fufficient  number  of  open-furrow  drain«  on 
I fuch  foils,  for  readily  and  effeQually  conveying  away  the  fuperabundant  moifiure 
or  wetnefs.  This  water,  it  is  faid,  flows  partly  along  the  furface  until  it  falls 
into  the  furrows,  and  it  partly  finks  through  the  mold  till  it  reaches  the  open 
I furrow  ; but,  unlefs  it  be  during  very  heavy  daffies  of  rain,  the  greatefi  part  of 
the  moifture  finks  gradually  through  the  pervious  mold,  until  it  meets  with 
the  impervious  fubfiratum  that  lies  below  it.  When  the  water  reaches  that 
fubftratum,  it  forms  a kind  of  fubterranean  lake,  which  finds  no  iflue,  until  by 
its  gravity  it  forces  for  itfelf  a paflage  laterally  through  the  crannies  of  the 
mold,  till  it  at  lafi  reaches  the  open  furrows  prepared  for  that  purpofe,  which 
afford  it  then  a ready  outlet,  through  which  it  can  flow  off  the  ground.  In 
thefe  circumftances  it  is  obvious,  that  the  portion  of  the  mold  which  lies 
’ immediately  contiguous  to  the  fubfiratum,  mufi  be,  for  fome  inches  in  depth, 
more  or  lefs  in  proportion  to  the  quantity  of  rain,  and  the  tenacity  of  the 
foil,  in  a fiate  of  bog  or  watery  quag,  that  is  unfit  for  fufiaining  any  of  thofe 
plants  which  it  is  the  aim  of  the  hufbandman  to  cultivate  in  this  climate. 
In  this  ftate,  too,  the  mold  there  being  fo  long  foaked  in  water,  and  fo 
frequently  drenched  by  it,  mufi  have  every  material  it  contains  that  is 
foluble  in  water  completely  waffied  out  of  it  in  a very  ffiort  time,  and  its 
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particles  fo  frequently  and  thoroughly  foaked  as  to  reduce  it  to  a kind  of  pafle, 
fitter  to  be  converted  into  a brick  on  drying  than  to  become  a friable  mold.  If 
the  earth  be  loofened  by  the  plough  only  for  a few  inches  depth  on  the  furface 
of  fuch  foils,  the  whole  of  this  parting  procefs  muft  take  place  among  the  only 
mold  in  which  the  plants  that  grow  upon  it  ean  feek  their  nourifliment ; fo 
that  this  foil  muft  be  at  one  time  in  the  ftate  of  a pap  that  would  be  too  thin  for 
the  mortar  in  a mafon’s  tub,  and  at  another  time  it  muft  be  as  dry,  and  nearly  as 
hard,  as  a fun-made  brick.  In  this  condition  what  fort  of  crops,  it  is  afked,  can 
be  expe61ed  of  any  kind  ? It  is  this  fort  of  management  which,  for  the  moft  part, 
is  the  caufe  of  that  kind  of  ftarved  unproduftivenefs  of  foil,  which  is  known 
among  farmers  by  the  name  of  hide-bound,  which  many  men  believe  it  would  be 
throwing  away  money  to  attempt  to  reclaim.  And  it  is  certainly  true,  that  fo 
long  as  men  fhall  continue  the  pra£lice  of  fuch  fcratching  of  ploughing  as  that 
here  taken  notice  of,  they  judge  rightly.  But  under  the  fyftem  of  manage- 
ment above  defcribed,  many  of  thefe  foils  may  in  time  be  rendered  amongft 
the  moft  produ£live  in  the  ifland,  and  with  great  profit  too  to  the  judicious 
operator.  When  the  foil  is  opened  up  by  the  proceffes  recommended  above,  it 
is  rendered  pervious  to  water  to  the  whole  of  the  depth  to  which  it  is  loofened  j 
while  at  the  fame  time  the  water  is  allowed  to  find  its  way  off  the  ground  at 
a depth  fo  far  below  the  furface,  as  not  to  injure  that  portion  of  the  mold 
in  which  the  principal  roots  of  the  plants  abound.  Indeed,  a great  part 
of  that  moifture,  in  thefe  circumftances,  never  finds  its  way  off  the  ground 
at  all  j but  foaking  gradually  downwards,  that  water,  which,  if  it  had  only 
been  allowed  to  fink  three  inches,  muft  foon  have  reached  the  bottom,  and 
there  have  been  regorged  back  upon  the  foil,  will  require  at  leaft  five  times  as 
long  a period  to  fink  to  fifteen  inches  deep,  and  in  its  progrefs  will  be  only  gra- 
dually moiftening,  inftead  of  drenching  the  foil  j fo  that  if  the  rain  fhall  fubfide 
before  it  has  reached  the  bottom,  no  part  of  that  water  will  be  carried  off  the 
field,  unlefs  what  flows  over  the  furface  j but  it  will  there  remain  to  moiften 
the  earth  only  to  a falutary  degree,  and,  like  the  water  in  the  ftomach  of  a 
camel,  afford  a fupply  when  drought  comes  on,  and  parches  the  furface  of  the 
ground  : for  the  deep  fibres  of  the  roots  penetrating  downwards,  there  will  find 
moifture,  which  thofe  near  the  furface  would  then  be  deprived  of.  Thus  does 
the  praftice  recommended  operate  alike  as  a cure  for  the  excefs  of  wet  as  of 
drought,  and  produces  a healthy  vegetation  in  all  circumftances.  One  would 
wonder,  that  feeing  the  effe6ts  of  this  procefs  fo  univerfally  in  our  gardens,  to 
which  thefe  ©we  in  a great  meafure  their  fuperior  degree  of  fertility,  men  fhould 
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fo  feldom  have  adverted  to  the  benefits  they  would  derive  from  the  fame  pro- 
ccfs  being  extended  to  the  fields.  They  fee,  it  is  further  remarked,  that  in  gardens, 
even  where  the  foil  is  very  retentive,  good  crops  are  produced  without  water  fur- 
rows at  all ; whereas  in  fields  of  the  fame  nature  they  know  that  nothing  of  this  fort 
could  be  expected*.  It  has,  indeed,  been  alfo  afferted,  that  the  above  imple- 
ment has  been  fuccefsfuliy  employed  to  cut  out  ruts  in  the  bottoms  of  the  fur- 
rows, when  the  land  is  crofs-ploughed.,  and  alfo  to  d«epen  the  water-furrows  fo  as 
more  effeftually  to  difeharge  the  water.  Thefe  ruts  divide  the  ridges  into  fmall 
chequers,  and  although  they  are  covered  again  with  the  foil,  they  ftill  retain 
fuch  a degree  of  opennefs,  as  to  permit  water  flowly  to  percolate,  A rope  of 
draw  or  hay  placed  here  and  there  into  thefe  ruts,  converts  them  into  perma- 
nent concealed  drains  f. 

It  has  likewife  been  propofed  in  thefe  cafes,  after  the  rufhes  or  other  coarfe 
vegetables  have  been  cut  down  and  carried  away,  to  throw  up  two  furrow  dices 
that  have  been  cut  deep  by  a ftrong  plough  againft  each  other,  fo  as  to  form  a 
confiderable  elevation  in  the  middle  of  the  ridge,  and  then  with  a paring-plough 
or  fpade  to  follow  the  plough,  and  ftrip  off  a fod  of  about  an  inch  in  thicknefs, 
and  the  breadth  of  a furrow  dice,  which  being  thrown  into  the  bottom  of  the 
furrow  previoufly  made,  with  the  heathy  or  rufhy  fide  undermofl,  is  to  be  trod 
down  by  a man  who  follows  the  fpade  or  paring-plough.  And  that  laftly, 
the  drong  plough  is  to  follow  the  paring-plough,  and  heave  up  the  earth  which 
it  had  laid  bare  to  the  depth  of  about  a foot,  throwing  it  over  upon  the  fod  pre- 
vioudy  placed  in  the  oppofite  furrow.  By  this  means,  it  is  fuppofed,  that  the  fods 
compofed  of  diort  heath,  rufhes,  or  other  coarfe  herbage,  being  buried  at  fuch  a 
depth  below  the  furface,  muft  ever  after  keep  the  foil  open,  allow  the  water  to  per- 
colate, and  a great  depth  of  foil  be  at  the  fame  time  obtained.  Or,  what  is  con- 
ceived might  be  a ftill  more  beneficial  method  in  thefe  foils,  is  that  of  fcooping 
or  hollowing  out  fmall  ruts  or  openings  at  diort  regular  didances,  in  the  bottoms 
of  fome  of  the  furrows,  with  the  miner,  or  fome  other  convenient  implement  of  a 
fimilar  kind,  and  then  filling  them  with  the  heath,  rufhes,  or  other  coarfe  mate- 
rials that  may  have  been  cut  from  the  ground,  covering  the  whole  with  the 
paring  of  fward  as  before.  It  is  imagined  that  in  this  way  each  would  perform 
the  office  of  a concealed  drain,  and  convey  away  the  exceffive  moifture  at  the 

* See  Anderfon’s  Effays,  vol.  III.  p.  237. 

t See  Communications  to  the  Board  oT  Agriculture,  p.  267. 
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bottom  of  the  ridge,  the  fward  or  upper  covering  preventing  them  from  being 
flopped  or  filled  up  by  the  mold.  By  fuch  means,  the  mod  obdurate  and 
irreclaimable  clay,  being  kept  open  below  and  free  from  moifture,  may,  it 
is  faid,  foon  acquire  all  the  properties  of  a foil  of  the  greateft  depth  and  ferti- 
lity.* The  bufinefs  in  thefe  cafes,  though  capable  of  being  done  by  proper 
implements  of  the  plough  kind,  is  always  performed  with  greater  exaftnefs  by 
means  of  the  fpade.  But  in  either  way  it  can  probably  be  advantageoufly  had 
recourfe  to  only  where  the  price  of  labour  is  cheap. 

Experiments  have  fliewn  that  wafte  foils  of  the  mofl:  obdurate  kind,  fuch  as 
confift  of  thin,  moory  earth,  upon  aluminous  and  pyritical  clays  of  confiderable 
depth,  fit  only  for  bricks,  may  be  rendered  mellow  and  fertile,  by  cutting  the 
hard  adhefive  furface  dices  after  being  ploughed  up  into  pieces,  forming  them 
into  a kind  of  walls  or  dykes  in  order  to  their  being  more  fully  afted  upon  by 
the  influence  of  the  atmofphere  j and  after  they  have  been  thus  confiderably  re- 
duced, mixing  them  into  compofts  with  lime,  and  re-applying  them,  the  bare 
under  foil  being  in  the  mean  time  well  ploughed  or  wrought  with  the  fpade, 
and  incorporated  with  limef. 

In  thefe  ways  the  pra£tice  of  paring  and  burning  may  in  many  cafes  be  ren- 
dered unneceiTary,  where  the  fward  is  not  too  tough  and  matted,  or  covered  too 
thickly  with  coarfe  vegetable  productions  j but  wherever  there  is  rnuch  tough- 
nefs  of  the  furface,  or  a great  abundance  of  rough  plants  covering  it,  there  can 
be  little  doubt  but  that  the  method  of  paring  it  off  and  confuming  it  by  fire, 
will  be  the  mofl  eafy,  effeftual,  and  expeditious  manner  of  bringing  the  land 
into  a ftate  of  cultivation. 

As  in  the  breaking  up  of  wafte  lands,  whether  they  be  thofe  of  the  ftiff  and 
heavy  kinds,  or  fuch  as  are  of  a more  light  and  friable  nature,  repeated  plough- 
ings  will  frequently  be  required,  not  only  with  a view  of  reducing  the  fward 
and  other  parts  into  a mellow  and  pulverifed  condition  proper  for  the  growth 
of  crops,  but  to  fill  up  the  hollows  and  inequalities  that  are  generally  met  with 
in  fuch  lands,  in  order  that  they  may  be  laid  in  a fuitable  manner  for  the  pur- 
pofes  of  tillage,  it  will  be  neceffary  to  keep  in  mind  not  only  the  peculiarities 
of  the  foil  and  climate,  but  the  kind  of  crop  and  the  method  in  which  it  is  to 
be  put  into  the  ground.  Thus  fome  of  the  ftiffer  forts  of  foil,  in  a climate 
where  too  much  rain  does  not  fall,  may  be  much  benefited  by  being  expofed  to 
the  influence  of  the  atmofphere  during  the  winter  feafon  j while  others  under 


» See  Communications  to  the  Board  of  Agriculture,  p.  267. 
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contrar}'  circumftances  may  be  injured,  by  being  thus  rendered  more  liable  to 
become  wet  and  miry,  and  on  the  approach  of  dry  weather  fo  hard  and  com- 
pact in  their  texture  as  to  i)e  improper  for  the  reception  and  growth  of  crops; 
thefe  fliould  therefore  be  fubje£fed  to  the  operations  of  tillage  chiefly  in  the 
early  fpring  months,  when  the  injuries  to  be  apprehended  from  wetnefs  are 
daily  becoming  lefs.  Where  fome  forts  of  grain  crops,  as  wheat  and  barley, 
and  thofe  of  the  green  kind,  fuch  as  turnips,  potatoes,  peas,  and  many  others, 
are  to  be  cultivated,  the  land  Ihould  always  be  rendered  more  fine  and  mellow 
by  thefe  means,  than  where  other  crops,  as  oats,  &c.  are  to  be  grown.  And, 
indeed,  wherever  the  practice  of  the  drill  hulbandry  is  to  be  purfued  in  putting 
in  and  cultivating  crops,  it  is  moftly  advantageous  to  have  the  land  as  foon  as 
poflible  brought  into  a ftate  of  as  perfeft  puiverifation  as  can  be  effefted  ; as 
from  the  frequent  ftirrings  afterwards,  under  this  fyftem  of  management,  there 
is  feldom  any  danger  of  its  becoming  too  hard  from  being  baked  by  the  heat  of 
the  fun_ 

In  managing  the  bufinefs  of  levelling  the  land,  as  it  can  feldom  be  effe6lually 
performed  by  the  plough,  various  implements  have  been  conflrufied  in  order  to  ex- 
pedite the  work;  but  as  they  can  rarely  be  managed  with  that  eafe  and  facility  that 
is  requifite  for  the  common  labourer,  it  is  probable  that  the  fpade  and  common 
wheelbarrow,  or  fingle-horfe  cart,  when  judicioufly  employed,  are  by  much  the  beft' 
implements  that  can  be  had  recourfe  to  for  fuch  work  ; as  by  fuch  means  the  earth 
can  be  taken  away  or  depofited  upon  thofe  parts  where  it  is  mofl:  wanted,  and 
to  the  improvement  of  which  it  is  from  its  nature  and  qualities  the  mofl:  fuited  ; 
a circumftance  that  ought  invariably  to  be  attended  to,  as  in  this  way  the  more 
open  and  porous  materials  will  be  laid  in  the  ftiff  and  adhefive  parts,  and  fuch  as 
are  more  clofe  and  compa^i,  on  thofe  that  are  loofe  and  friable.  It  is  obferved 
by  Mr.  Headrick,  in  his  valuable  paper  on  bringing  wafte  lands  into  cultivation, 
that  he  has  feen  many  levelling  machines  for  reducing  inequalities  and  for 
fcooping  out  Hope  drains,  where  neceflfary,  in  a field  ; but  he  never  faw  any  that 
did  not  do  infinite  mifehief  to  the  land  on  which  they  were  ufed.  'rhey  require, 
fays  he,  immenfe  force,  of  courfe  every  animal  that  drags  them  finks  to  the  knees 
at  every  ftep,  and  leaves  holes  in  the  foil  in  which  water  will  lodge  for  ever. 
They  leave  no  choice  of  the  fpot,  where  what  is  dragged  out  of  one  place,  is  to 
be  depofited.  The  neareft  hollow  is  the  fpot  where,  right  or  wrong,  the 
contents  of  fuch  machines  mufl:  be  dropped.  Where  fuch  machines  ope- 
rate upon  deep,  loamy,  and  friable  foils,  they  may  do  no  mifehief,  though  all 
their  effe£ls  may  be  attained  in  a much  more  cheap  and  economical  manner  ; 
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but  he  has  feen  feme  land  wholly  fpoiled  and  rendered  unprodu6Uve  by  the 
ufe  of  fuch  machines. 

He  alfo  fuggelfs,  that  by  having  the  barrows  to  run  upon  ftrong  coarfe  pieces 
of  deal  in  the  way  of  rails,  much  advantage  may  be  gained,  efpecially  for  fliort 
diftances;  in  the  economy  of  labour  ^ and  that  fmall  carts  or  other  forts  of 
carriages,  placed  upon  low  broad  wheels  or  rollers,  and  drawn  by  one  horfe, 
might  likewife  be  ufeful  in  accomplifhing  this  fort  of  bufinefs.  High  carriages, 
whether  carts  or  waggons,  are  conftantly  to  be  avoided  for  fuch  ufes,  as  caufing 
much  unnecefTafy  exertion,  and  a great  wafte  of  ftrength  in  raifing  the  mate- 
rials. 

There  is  another  defeription  of  land  that  is  frequently  to  be  brought  into  the 
ftate  of  tillage,  in  which  the  methods  that  are  to  be  adopted  are  in  fome 
refpefts  different : this  is  that  of  the  boggy  kind.  In  thefe,  the  firft  thing  after 
having  them  well  drained  by  the  cutting  of  proper  ditches*!— which,  where 
they  are  large,  may  ferve  for  their  inclofure,  and  by  giving  the  ridges  a fuitable 
form  in  order  to  aid  this — is  to  pare  off  and  level  the  furface  by  means  of  the 
fpade  or  plough  ; fuch  matters  as  are  of  little  value  being  depofited  in  the  hol- 
lows, while  thofe  that  are  of  a good  quality  may  be  mixed  into  a compofl;  with 
good  dung,  where  it  can  be  procured,  or  with  lime  : or  if  the  furface  materials 
be  very  coarfe,  it  may  be  more  advantageous  to  confume  them  by  fire,  together 
with  the  fpare  earth  taken  from  the  ditches  j or  this  earth  may  be  afterwards 
blended  with  the  allies  and  a little  lime  : but,  in  whichever  way,  they  fliould  be 
immediately  fpread  equally  over  the  land,  and  incorporated  as  much  as  poflible 
with  it,  by  ploughing  it  up  with  a very  flight  or  ebb  furrow,  in  order  that  the 
uniting  materials  may  not  fink  too  deep  for  affording  due  fupport  to  the  crop 
that  may  be  cultivated.  Indeed,  though  deep  ploughing  may  fometimes  be  of 
utility  in  firft  opening  up  thefe  foft  foils,  it  fliould  never  be  had  recourfe  to 
when  the  application  of  manure  is  to  be  made,  for  the  reafon  that  has  been 
juft  ftated  j and  on  this  account  alfo  the  ploughings  after  the  taking  of  different 
green  crops  fliould  only  be  flight.  Where  the  furface  of  land  of  this  fort  has 
not  been  pared  and  burned,  in  moft  cafes  more  labour  and  expence  will  be 
neceffary  in  repeatedly  ploughing,  in  order  to  bring  the  foil  into  a proper  ftate 
for  the  produQion  of  crops.  It  is  feldom  proper  to  continue  foils  of  this  deferip- 
tion for  any  great  length  of  time  in  the  ftate  of  tillage,  as  from  their  great  moifture, 
on  account  of  the  general  flatnefs  of  their  fituation,  and  their  being  liable  from 
continued  ploughing  to  become  very  loofe  and  open,  fo  as  not  to  afford  proper 
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nourifliment  or  lability  to  the  roots  of  the  crops,  this  fort  of  land  will,  in  ge- 
neral, be  the  moft  advantageous  in  the  ftate  of  grafs 

The  moft  beneficial  forts  of  crops  for  thefe  foils  will,  in  general,  be  turnips, 
rape,  or  potatoes  : where  they  have  been  pared  and  burned,  the  former  may  be 
fown  broadcaft,  and  be  eaten  off  by  ftieep,  when  the  land  will  be  ready  for  fome 
kind  of  grain  crop  with  feeds.  When  the  ground  is  very  foft,  the  turnip  or 
other  feeds  may  be  fown  immediately  among  the  aftics  without  ploughing,  and 
be  harrowed  in  with  a fmall  harrow  drawn  by  men,  and  afterwards  rolled  well 
down.  In  this  way  it  foon  becomes  fo  folid  as  to  admit  the  plough.  Rape  is 
mote  fuitable  for  the  firmer  and  more  folid  defcriptions  of  land  of  this  fort,  on 
account  of  its  ftrong  roots,  which  have  the  tendency  of  opening  and  loofening 
the  foil  very  confiderably,  as  well  as  of  rendering  it  highly  mellow  on  the  furface, 
by  the  thick  (hade  of  the  leaves.  The  light  and  drier  parts  will  be  the  moft 
adapted  to  potatoes,  as  their  bulbous  roots  W'ill  be  there  the  moft  able  to  fpread 
and  extend  themfelves,  and  confequently  produce  large  crops.  Thefe  crops  will, 
in  the  ftiffer  forts  of  thefe  foils,  leave  the  land  in  a fuitable  condition  for  wheat  or 
oats,  and  in  the  lighter  for  barley  or  rye.  In  fuitable  fituations  in  refpe£f  to  markets, 
thefe  foils  are  well  adapted  for  the  growth  of  many  forts  of  garden  vegetables. 

In  mofly  foils  of  the  more  extenfive  and  deep  kinds,  which  form  a variety  of 
this  defcription  of  land,  different  methods  have  been  attempted  in  bringing 
them  into  the  ftate  of  tillage  f.  By  fome  the  whole  of  the  mofly  material  has 
been  removed  by  the  aid  of  water  and  fuitable  machinery,  fo  contrived  as  to 
raife  it  above  the  level  of  the  mofs.  It  has  been  ftated  by  a late  writer  that 
the  expence  of  a machine  for  this  purpofe,  and  the  embankment  neceffary  for 
it,  in  the  cafe  of  an  improvement  of  this  fort  made  by  the  fon  of  Lord  Karnes, 
was  ,{^.1000  J,  and  it  has  been  fuppofed  to  be  even  ;^.I500.  It  is  obferved,  that 
w'hen  the  water  arrives  at  the  higheft  part  of  the  mofs,  it  is  conveyed  in  a rut 
perpetually  defcending  along  the  whole  line  of  the  uncleared  mofs  j at  every  part 
of  this  line  the  people  are  employed  in  throwing  the  mofs  into  the  ftreain 
with  fpades.  Thofe  at  the  part  where  the  water  firft  enters  the  mofs,  keep  the 
ftream  upon  the  furface,  and  they  lift  and  throw  into  it  all  the  mofs  within  their 

* See  legion  6n  the  Cultivation  of  Grafs  Laud. 

f The  nature,  formation,  and  analyfis  of  thefe  foils  have  been  fo  fully  treated  of  by  Dr.  Anderfon, 
in  his  EflTay  on  Peat  Mofs  ; and  Mr.  Headrick,  in  his  paper  On  the  Modes  of  bringing  Wafte  Lands 
into  a State  fit  for  Cultivation  ; that  we  think  it  unnecelTary  to  defcribe  them. 

t See  Robertfon’s  Survey  of  Perthlhire. 
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reach,  until  they  uncover  the  clay  below ; they  then  cut  out  a new  water- 
courfe,  and  throw  into  it  the  embankment  of  mofs  which  fuftained  the  water 
before  ; thofe  lower  down  operate  in  the  fame  way,  only  they  preferve  the  cur- 
rent of  water  on  a lower  level  than  thofe  above  them  j thofe  at  the  loweft  part 
keep  the  water  running  upon  the  clay,  and  fliift  its  courfe  occafionally,  fo  as  to 
have  it  running  along  the  bank  or  face  of  uncleared  mofs:  thus,  at  every  point 
along  this  water-courfe,  people  may  be  employed  in  heaving  in  pieces  of  mofs 
by  the  fpade,  and  they  conflantly  fliift  the  pofition  of  the  ftream,  in  proportion  as 
the  mofs  is  cleared  away  * f. 

The  foil  that  prefents  itfelf  after  the  moffy  matter  is  conveyed  away  in  this 
manner,  is  a fort  of  clayey  marie,  with  a confiderable  mixture  of  marine  fliells 
in  different  places.  Its  natural  fertility  is  confiderable,  but  found  to  be  much 
improved  by  being  raifed  into  pretty  high  ridges,  and  expofed  to  the  influence 
of  the  atmofphere  during  the  winter  feafon  immediately  after  its  being  firft 
broken  up.  Lime,  peat,  afhes,  and  manures  of  the  dung  kind,  are  afterwards 
applied  to  it  with  beneficial  effects  in  promoting  its  improvement.  It  has  been 
fuggefled,  that  as  lime,  which  is  highly  neceffary  to  fuch  foils,  cannot  be  eafily 
procured  in  many  places,  while  fea  fhells  are  in  abundance,  they  might  be  eafily 
dug  up  and  converted  into  lime  by  a moderate  degree  of  heat.  It  is  probable 
too,  that  by  being  broken  orotherwife  reduced  into  a fine  powder  without  calci- 
nation, they  might  frequently  be  applied  with  confiderable  improvement ; 
though  in  the  ftate  of  quick  lime  they  would  be  more  ufeful  in  fome  cafes, 
by  their  more  ready  combination  with  the  acid  matters  of  fuch  foils  : this 
would  feem  to  be  moftly  the  cafe  w'here  the  moffy  matter  had  not  been 
floated  away,  by  which  a heavy  expence  might  be  faved.  Where  mufcles  or 
other  forts  of  fhell-filb  are  to  be  procured  in  fufficient  quantities  in  the  neigh- 
bourhood of  the  moffes,  they  might  alfo  be  employed  with  benefit,  when  reduced 
by  a mill,  fimilar  to  thofe  employed  in  grinding  oak  bark,  and  afterwards 
incorporated  with  a large  proportion  of  good  peat  or  other  earth ; as  by  this 
means  calcareous  matter,  as  well  as  a rich  animal  manure,  would  be  at  once 
applied.  But,  independent  of  the  circumftance  juft  mentioned,  the  floating 

* See  Communication  to  the  Board  of  Agriculture,  p.  309. 

f Mr.  Headrick  found  on  enquiry,  that  in  this  way  it  required  the  labour  of  a man  nearly  a whole 
year  to  clear  one  Scotch  acre  of  mofs,  and  reduce  it  into  a condition  to  receive  a crop.  This  labour 
cannot  be  eltimated,  he  fays,  at  lefs  than  j to  this  add  the  price  of  feed,  compound  intereft  upon 
the  original  ereftlon  of  the  machine  and  embankment,  &c.  and  the  expence  of  this  mode  of  cultiva- 
tion will  not,  he  thinks,  appear  trifling.  % 
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of  moflies  can  only  be  pradlifed  in  inftances  fimilar  to  the  above,  where  the  fub« 
foil  is  rich  and  good,  as  in  moll  fituations  it  has  been  found  that  the  bottom  foil 
is  either  compofed  of  rocky  materials,  whitifli  granite,  or  pyritical  gravel,  and 
pyritical  and  aluminous  clay  ■*=,  which  mull  coiiflitute  a foil  much  worfe  than 
the  peat  earth,  and  which  could  feldom  be  cultivated  to  advantage. 

Another  method  of  bringing  this  fort  of  foil  into  cultivation,  and  which  in 
many  fituations  is  much  readier  and  lefs  expenfive,  as  being  accomplilhed  with- 
out the  floating  of  the  mofs : this  is  by  the  application  of  lime  in  its  cauftic 
ftate,  in  large  quantities,  after  the  land  has  been  rendered  as  dry  as  poflible  by 
the  cutting  of  large  ditch  drains.  This  is  a method  of  practice  that  has  been 
carried  to  a great  extent,  and  condufled  with  much  fuccefs,  in  Ayrlliire,  in  Scot- 
land!, and  which  has  fince  extended  itfelf  over  different  dillritls  in  the  fame 
neighbourhood.  The  benefits  refulting  from  the  cultivation  of  this  fort  of  foil 
are  fuch  as  to  render  it  an  obje£l  of  great  attention.  Such,  indeed,  are  its  advan- 
tages there,  that  the  culture  of  mofs  has  become,  in  many  cafes,  a diftin6t 
fpecies  of  farming,  to  which  individuals  apply  to  the  negle6t  of  every  other 
purfuitj.” 

* See  Headrick,  in  Communications  to  the  Board  of  Agriculture,  vol.  II.  p.  311. 

f It  feems  from  Mr.  Headrick’s  account,  to  have  been  accidentally  introduced  by  John  Smith,  efq. 
®f  Swinridge  Muir,  near  Belth. 

t It  Is  obferved  by  Mr.  Headrick,  that  the  following  detail  may  affift  the  inexperienced  to  form 
forae  idea  of  the  value  put  upon  mofs  by  thofe  who  are  acquainted  with  it  : A young  man,  fon  of  a 
farmer  on  the  eftate  of  Swinridge  Muir,  has  taken  20  acres  of  mols  from  William  Patrick,  efq.  of 
Trehorn,  writer  to  the  fignet  in  Edinburgh,  for  four  croj>s,  at  25s.  per  acre  of  yearly  rent.  All  that 
W’as  done  by  the  proprietor  was  to  dig  the  mailer  drains,  which  alfo  ferve  the  purpofe  of  fences  j in 
^ other  refpefts  the  mofs  was  delivered  in  its  wild  and  unfubdued  (late,  the  tenant  being  at  all  the  expence 
of  working  and  manures,  and  obliging  himfelf  to  lime,  at  the  rate  of  ten  Ayrlhlre  chalders  per  acre.  The 
mols  was  in  crop,  1797,  for  the  firft  time.  Mr.  Headrick  was  feveral  times  upon  it,  and  remarked,  that. 

I where  the  lime  had  been  early  enough  applied,  which  was  the  cafe  with  the  greateft  part  of  it,  the  crop 
' (oats)  was  uncommonly  good}  even  the  word  was  much  better  than  fome  contiguous  land  which  had  been 
torn  from  Muir,  and  limed.  On  a fmall  comer,  which  had  got  no  lime,  nothing  grew.  The  proprietor 
-klmfelf  expected  no  fuch  rent,  had  it  not  been  voluntarily  offered  by  the  tenant.  The  folid  land  there, 
which  has  been  long  in  cultivation,  does  not  average  20s.  of  rent,  as  the  fituation  is  not  very  acceflible. 

Two  fmall  patches  of  cultivated  mofs,  contiguous  to  the  town  of  Belth,  were  lately  let  at  the  rate,  ^ 

' the  one  of  lO  per  acre  per  apnum,  for  two  crops  of  potatoes,  the  other  for  per  acre  for  two 
crops  of  oats,  to  be  fown  down  with  grafs  feeds.  The  firfl.  of  thefe  patches  had  been  conftantly  in  pota- 
toes ever  fince  it  was  reduced  to  cultivation,  and  the  occupants  were  to  furnilh  what  dung  they  chofe  for 
dieir  crops  at  their  own  expence.  The  fecond  patch,  of^iore  than  three  acres,  had  been  condantly 
I cither  in  potatoes  or  oats  from  the  time  of  its  firft  fubjugation,  and  would  have  given  much  more, 

* had  potatops  been  permitted  5 it  was  thought  .adyifable  to  bring  it  into  grafs.  It  muft  be 
I 3 E 
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The  manner  of  proceeding  in  bringing  this  fort  of  land  into  tillage  is  fo  well 
defcribed  by  the  author  of  the  valuable  paper  w’e  have  juft  quoted,  that  we 
fliall  infert  it  in  his  own  w’ords.  “ In  entering  up.on  the  improvement  of  a mofsin 
its  natural  ftate,  thcfirft  thing  to  be  done  is  to  mark  out  and  cut  main  or  mafter 
drains,  eight  feet  in  width  by  four  and  a half  in  depth,  and  declining  to  two 
and  a half  at  bottom  ; thefe  coft  one  fliilling  per  fall  of  fix  Scotch  ells.  In  fome 
inftances  it  will  be  found  neceffary  to  cut  thefe  drains  much  deeper,  confe- 
quently  at  a greater  expence.  Thefe  drains  almoft  in  every  inftance  can,  and 
are  fo  conducled  as  to  divide  the  field  into  regular  and  proper  inclofures. 
They  always  make  it  a rule  to  finilh  off  as  much  of  a drain  as  they  have  broken 
up  before  they  leave  it  at  night,  becaufe  if  a part  is  left  dug,  fuppofe  half  way, 
the  oozing  of  water  from  the  Tides  would  render  the  bottom  fo  foft  that  they 
could  neither  ftand  upon  it  nor  lift  it  with  the  fpade.  When  the  mofs  is  fo 
very  foft  that  the  preffure  of  what  is  thrown  out  of  the  drain  may  caufe  its 
tides  to  fall  in  again,  they  throw  the  clods  from  the  drain  a confiderable  way 
back,  and  fometimes  have  a man  to  throw  them  ftill  further  back,  by  a fpade  or 
the  hand  j for  this  reafon  too,  they  always  throw  the  ftuff  taken  from  the  drain 
as  equally  as  polTible  on  each  fide  of  it.  In  digging  the  drains,  the  workmen 
tland  upon  fmall  boards,  to  prevent  them  from  finking,  and  move  them  forward 
as  the  work  advances.  When  the  mofs  lies  in  a hollow  with  only  one  outlet,  it 
is  neceffary  to  lead  up  a drain,  fo  as  to  let  the  water  pafs  this  outlet,  and  then 
conduft  it  along  the  loweft  or  wetteft  part  of  the  mofs ; this  middle  drain  is 
afterwards  Hoped,  and  the  fluff  throwm  back  into  the  hollows  that  may  occur  j 
upon  it,  the  ridges  are  made  to  terminate  on  each  fide,  while  a ring-drain,  ferv- 
in  the  purpofe  of  a fence,  is  thrown  round  the  mofs  at  the  line  where  the  rifing 
ground  commences.  This  can  generally  be  fo  managed  as  to  divide  the  mofs 
into  a fquare  field,  leaving  ftraight  lines  for  the  Tides  of  the  contiguous  fields. 
The  ring-drain  intercepts  the  furface  water  from  the  higher  grounds,  and  con- 
du61s  it  into  the  lower  part  of  the  outlet,  while  the  Hoped  drain  in  the  centre 
receives  and  difcharges  all  the  water  that  falls  upon  the  mofs.  After  the  mofs 
collapfes,  in  confequence  of  liming  and  culture,  it  is  often  neceffary  to  clean 
out  thefe  drains  a fecond  time,  and  to  dig  them  to  a greater  depth  : their  fides 
become  at  laft  like  a wall  of  peat,  which  few  animals  will  venture  to  pafs.” 

admitted,  that  land  immediately  contiguous  to  a town  fetches  a rent  for  conveniency,  as  well  as  for  what 
It  actually  produces)  at  the  fame  time  it  muft  be  obferved,  that  the  belt  folid  land  to  which  thefe patchea 
of  mofs  belonged,  and  fome  of  which  had  been  long  in  pallure,  brought  only  a rent  of  from  j to  £.  6 
for  two  years’  crop,  the  whole  bemg  let  in  parcels  by  public  auction. 
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In  cutting  thefe  drains  in  the  mofles  in  Lancafliire,  one  precaution  has  been 
found  of  the  utmofl:  importance  ; which  is,  that  if  the  drain  be  cut  to  its 
intended  depth  at  one  operation,  it  will  be  impoflible  to  prevent  the  fides  from 
falling  in,  and  no  labour  can  afterwards  eifeflually  repair  the  damage.  It  is 
highly  neceflary,  therefore,  to  attend  to  the  nature  and  confiftence  of  the  mofs, 
and  not  to  cut  deeper  at  one  time  than  will  fuffer  the  fides  to  remain  perfectly 
firm*. 

When  this  bufmefs  has  been  performed,  the  ridges,  according  to  the  firfl 
writer,  are  marked  out,  either  by  a line,  or  three  poles  fet  up  in  a line  of  the 
proper  breadth,  and  formed  in  a way  that  will  be  mentioned  when  we  come  to 
fpeak  of  ridges.  Thefe  are  then  to  be  top-dreffed  with  lime.  The  fooner, 
fays  he,  this  is  done  after  the  ridges  are  formed  the  better.  When  the  mofs 
appears  dry,  experienced  farmers  throw  on  the  lime,  but  do  not  clean  out  the  di- 
vifion  furrows  until  the  enfuing  winter.  When  it  is  foaked  in  water,  and  the 
the  lime  is  ready,  they  clean  the  divifion  furrows,  and  after  the  water  has  run 
oflf,  apply  the  lime  immediately.  It  is  of  great  importance  to  have  the  lime 
applied  while  the  mofs  is  ftill  moift,  and  the  lime  in  as  cauftic  a ftate  as  poflible. 
For  this  purpofe  they  have  the  lime  conveyed  from  the  kiln  in  parcels,  flaked, 
and  laid  on  as  fall  as  the  ridges  are  formed.  Being  dropped  from  carts,  and  flaked 
at  the  neareft  acceflible  ftation,  it  is  carried  to  the  mofs  by  two  men  on  light 
hand  barrows,  having  a hopper  and  bottom  of  thin  boards,  and  there  fpread  by 
(hovels  as  equally  as  poflible.  During  the  firfl:  and  fecond  years,  the  crop  is 
generally  carried  off  in  the  fame  way.  In  fome  places,  where  a mofs  is.covered 
with  coarfe  herbage,  and  acceflible  by  carts  in  dry  w^eather,  he  faw  them  give  a 
good  dofe  of  lime  to  the  mofs  before  it  was  .turned  up  with  the  fpade,  and 
another  after  the  ridges  were  formed.  It  is  furprifmg,  he  fays,  how  quickly 
they  execute  thefe  operations  with  the  hand-barrows.  In  other  places  where 
coarfe  boards  can  be  procured,  they  lay  a line  of  them  along  the  crown  of  a 
ridge,  and  convey  the  lime  upon  them  in  wheelbarrow's. 

**  The  proportion  of  lime  allowed  to  the  acre  is  various,  being  from  three  to 
eight  chalders.  Improvers  are  much  lefs  fparing  of  this  ingredient  now  than  for- 
merly, and  much  greater  proportions  have  been  applied  with  good  effed.  Suppofe 
120  bolls,  or  480  Winchefter  bufliels,  of  flaked  or  pow'dered  lime  allow'ed  to 
every  Scotch  acre  j this  would  coft  at  the  fale  kilns  forty  (hillings ; and  thus  the 
reader  may  be  enabled  to  calculate  the  expence  of  lime  per  acre  in  this  diftrid, 
at  every  given  proportion : but  moft  of  the  farmers  here  burn  lime  for  them- 
felves  in  vaft  kilns  of  fod,  and  think  they  have  it  much  cheaper  than  it  could  be 


• Agricultural  Report  of  Lancathirc,  p.  9$. 
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got  from  a fale  kiln.  In  many  places  lime-Hone  abounds  fo  much,  that  houfes, 
fences,  roads,  &c.  are  con{lru£led  with  it ; and  when  a farmer  burns  the  lime- 
ftone  within  his  premifes,  he  at  kail  faves  the  cxpcnce  of  carriage.  In  fome  cafes, 
after  the  lime  is  laid  on,  they  go  over  the  ground  with  hoes  or  with  fpades,  hack- 
ing and  mangling  the  dods,  and  mixing  the  lime  more  completely  with  the 
fuperficial  foil ; but  w^here  there  is  much  to  do,  and  hands  are  fcarce,  they  feldom 
think  of  thefe  operations. 

After  the  land  has  undergone  this  preparation,  it  is  in  a fuitable  condition 
for  the  reception  of  the  feed,  which  it  is  obferved  is  fovvn  at  the  ufual  feafon, 
whether  it  be  wet  or  dry,  and,  as  has  been  already  feen,  harrowed  in  by  a fmall 
harrow,  drawn  by  two  men*.  It  is  dated  that  four  men  will  with  eafe  harrow 
at  lead  five  or  fix  roods  per  day,  two  and  two  draggingthe  harrow  by  turns,  and 
two  breaking  and  dividing  the  mold  with  fpades.  Where  the  liming  has  been 
accomplifhed  at  an  early  period  in  the  preceding  fummer,  a good  crop  may 
modly  be  expe6ted;  but  if  it  has  been  only  recently  performed,  the  fird  crop 
frequently  fails,  from  the  lime  not  having  had  time  to  combine  fudiciently 
with  the  mofs  fo  as  to  form  it  into  a foilf«  It  is  probable  that  this  does  not, 
however,  wholly  depend  on  the  lime  not  having  reduced  the  peaty  earth  to 
the  proper  date  of  foil,  but  partly  on  its  not  having  neutralifed  and  dedroyed 
the  acid  properties  of  fuch  foils. 

In  refpe£t  to  the  crops  mod  proper  to  be  cultivated  on  foils  of  this  kind,  fome 
variety  maybe  admitted,  according  as  they  are  more  or  kfs  wet,  and  have  greater 
or  lefs  depth.  But,  as  a chief  point  to  be  aimed  at  in  cropping  them  at  fird, 
fbould  always  be  that  of  preventing  their  furfaces  from  being  too  much  afted 
upon  by  the  fun  and  wind,  fuch  plants  fhould  be  provided  as  have  a tendency, 
by  the  luxuriancy  of  their  growth,  and  the  clofenefs  of  their  foilage,  to  afford  as 
much  diade  and  covering  as  poffiblc,  as  by  the  moidure  being  thus  preferred  the 
operation  of  the  lime  is  much  promoted.  In  this  view,  potatoes,  turnips,  winter 
rye,  and  rape  crops,  may,  in  the  flighter  boggy  foils,  be  had  recourfe  to 
with  fuccefs.  The  fird  is  a fort  of  plant  that  has  been  found  to  anfwer  fo  well, 
and  been  fo  highly  produftive  on  all  moffy  foils,  that  it  is  the  general  praflice, 
where  manure  can  be  procured,  to  cultivate  them  for  the  fird  crop  j the  cudom, 
in  mod  inftances,  being  to  fet  them  on  beds  or  ridges  a little  raided.  Where  po- 
tatoes cte  grown  more  than  one  year  on  the  fame  land,  the  fecond  crop  may  fre- 
quently be  put  in  without  dung.  Turnips  and  rape  may,  however,  in  many  cafes, 
be  grown  with  great  advantage,  as  fird  crops,  on  foils  of  this  defcription,  both 


* See  Communications  to  the  Board  of  Agriculture,  vol.  II.  p.  318. 
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on  account  of  their  great  value,  the  fhade  they  produce,  and  their  being  ca- 
pable of  being  put  into  the  ground  without  fo  much  digging  as  is  necelTary  fox 
potatoes. 

Mofs-lands*,  from  their  being  much  difpofed  to  the  throwing  up  of  grafs,  are 
not  fo  proper  for  the  growing  of  grain  crops,  but  a crop  or  two  may  frequently 
be  taken  after  potatoes  or  turnips,  efpecially  where  the  liming  has  been  per- 
formed fome  length  of  time.  Oats  and  barley  are  moftly  good  crops,  but  fuch 
land  is  often  too  light  for  wheat.  The  early  white  Polilh  oat  is  generally  re- 
commended in  fuch  cafes,  as  being  the  leafl  liable  to  lodge,  or  run  too  much 
to  draw.  Where  barley  is  employed,  grafs  feeds  .are  frequently  fown  with  it, 
but  it  is  probably  a better  practice  to  put  them  in  feparately.  On  thofe  foils, 
rye-grafs,  as  well  as  white  and  yellow  clover,  have  been  found  to  thrive 
extremely  w'ell,  efpecially  where  they  were  in  a proper  date  of  preparation  for 
them,  as  by  the  growth  of  potatoe  or  turnip  crops.  And  though  red-clover 
has  not  always  fucceeded,  it  is  probable,  that  in  fuch  moffes  as  are  not  of  the 
deep  kind,  it  will  be  found  an  ufeful  plant.  In  fome  diftrifts  it  has  been  found., 
that  clover  may  be  fown  with  great  advantage  immediately  after  the  potatoe 
crop,  when  it  has  been  taken  off  early  f. 

And  as  it  is  neceffary  that  there  fhould  be  a tolerable  proportion  of  moifture 
conftanily  preferved  in  thefe  foils,  in  order  to  promote  the  full  operation  of  lime 
npon  them,  it  would  feem  to  be  the  moff  advantageous  method  in  bringing 

* It  is  obferved,  by  Mr.  Headrick,  in  the  fecond  volume  of  Communications  to  the  Board  of  Agricul- 
ture, that  in  Scotland  the  expence  of  delving  a mofs  for  the  firft  lime,  where  the  furface  is  tolerably 
Ihnooth,  is  2'ef.  per  fall,  orjC^i.  13s.  4cl.  per  Scotch  acre;  but  where  inequalities  occur,  which  muft 
be  thrown  by  the  fpade  into  hollows,  it  cofts  about  jC,  2.  per  acre.  If  there  be  eminences,  which  mull 
be  removed  into  hollows,  by  wheelbarrows,  running  upon  boards,  the  firft  expence  is  greater,  according 
■to  circumftances.  The  fecond  delving,  where  potatoes  have  not  intervened,  cofts  from  ,C.i.  to;^.i.6s, 
■per  Scotch  acre,  the  divifion  furrows  being  at  the  fame  time  cleaned  out.  The  third  delving,  and  clean- 
ing of  the  divifion  furrows,  cost  £.  i.per  acre  j but  the  mofs  is  then  fo  friable,  that  it  may  be  wrought 
■with  the  greateft  eafe  and  rapidity.  At  the  above  rates,  an  ordinary  workman  will  parn  i«.  6d.  per  day; 
.and  an  able  and  experienced  one,  from  that  to  2s,  td.  per  day.  They  u.^e  a ftrong  fpade  edged  with 
fteel,  and  have  allb  a gritftone  near  them,  for  lharpening  the  fpade.  In  the  evenings  they  repair  its 
edge  npon  a grindftone,  and  when  the  fteel  is  worn  away,  they  lay  it  again  with  new  fteel.  Sometimes 
the  mofs  is  fo  foft,  that  they  walk  upon  boards  while  they  are  turning  it  over. 

And  that  when  mofs  is  wrought  by  the  fpade,  it  feems  to  be  of  no  confequcnce  whether  it  be  wrought 
wet  or  drj' ; but  when  it  is  wrought  by  the  plough,  opportunities  inuft  l)e  watched,  as  horfes  cannot 
walk  upon  it,  for  fome  years,  during  wet  weather. 

f See  Agricultural  Report  of  Lancafhire,  p.  99. 
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them  into  cultivation,  not  to  allow  them  to  be  rendered  too  dry  by  the  cutting 
of  drains,  but  to  proceed  with  the  bufinefs  in  fo  gradual  a manner,  as  that  they 
may  conftantly  relain  that  degree  of  moifture  which  is  moft  fuitable  for  the  com- 
plete a61ion  of  the  lime,  without  being  too  wet  for  the  crops  that  are  to  be 
put  upon  them. 

It  is  evident,  from  what  has  been  advanced,  that  there  is  much  variety  in 
foils  of  this  kind,  and  that  they  will  of  courfe  require  different  modes  of  til- 
lage. Where  they  are  very  thin,  and  depofited  upon  a loamy  or  clayey  fubftra- 
tum,  it  may  be  a good  practice,  after  paring  and  burning  the  coarfe  top  fward, 
to  plough  fo  as  to  bring  up  a portion  of  them,  by  which,  and  the  ufeof  lime,  the 
land  may  be  rendered  highly  produiSHve.  And  indeed,  where  they  are  of  much 
greater  thicknefs,  this  method  has  been  advifed  after  their  being  fufficiently 
reduced  by  frequent  turning  up,  drying,  and  burning;  but  it  is  probably  a 
better  method  to  depend  upon  the  application  of  lime,  where  it  can  be  pro-  * 
cured  in  quantity  fufficientfor  the  purpofe.  After  paring  and  burning,  on  lands 
of  this  fort,  the  crops,  efpecially  thofe  of  the  turnip,  rape,  or  grafs  kinds, 
may  frequently  be  put  in  by  means  of  a light  harrow,  without  ploughing  or 
digging  them  over. 

Ridges.’^ln  the  conftrufting  of  ridges  on  fuch  lands  as  are  to  be  brought 
into  cultivation,  great  attention  is  not  only  neceffary  to  the  nature  and  quality 
of  the  foil,  but  alfo  to  its  fityation,  as  by  thefe,  their  fize,  height,  and  direc- 
tion, muft  in  a great  meafure  be  regulated.  Where  the  land  is  of  fuch  a na- 
ture as  to  be  highly  retentive  of  moifture,  or,  from  the  peculiarity  of  its  pofi- 
tion,  liable  to  become  too  wet  for  the  growth  of  ufeful  crops,  the  ridges  fhould 
in  general  be  made  narrower,  and  have  a more  rounded  or  convex  form,  than 
in  the  contrary  cafe,  or  where  it  is  expofed  to  injury  from  becoming  too  dry. 
But  in  the  firft  cafe  they  ought  not,  however,  to  be  raifed  fo  very  high  as  is 
fometimes  the  praftice,  as  by  fuch  means  much  inconvenience  is  often  fuftained 
from  the  crowns  becoming  too  dry,  and  the  grain  ripening  in  a flow  and  partial 
manner.  Befides,  narrow  ridges,  with  but  a little. elevation,  are,  in  general, 
much  more  effe£lual,  in  taking  away  the  water  that  may  be  injurious. 

Where  neither  the  circumftances  of  the  foil,  nor  the  nature  of  its  fituation, 
require  that  the  ridges  fhould  be  formed  in  a particular  manner,  or  of  any  cer- 
tain breadth,  that  of  making  them  about  eighteen  feet  may  be  the  moft  fuit- 
able, as  they  are  found  to  anfwer  well  in  the  way  of  keeping  the  ground  pro- 
perly dry,  and  of  the  moft  convenient  dimenfions  for  turning  the  teams  in 
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ploughing.  Befides,  the  feed,  where  this  method  is  purfued,  can  be  eafily 
fown  by  one  cart  up  and  another  down  ; an  operation  which,  in  other  circum- 
ftances,  would  be  attended  with  confiderably  more  labour.  The  covering  of 
the  feed  by  means  of  harrowing  is  alfo  accomplilhed  with  more  facility  and 
difpatch,  as  by  employing  double  implements  of  this  kind,  one  turn  may 
wholly  finilh  the  bufinefs.  In  the  reaping,  too,  they  have  advantages,  in  allow- 
ing the  number  of  reapers  that  are  necelTary  to  work  with  convenience,  and 
without  being  in  the  way  of  each  other. 

In  wet,  clayey,  or  any  ftiff  and  tenacious  loamy  foils,  where  the  under  ftra- 
tum  is  clay,  they  fliould,  however,  be  ploughed  as  much  as  poflible  into  ridges 
of  much  lefs  fize,  in  order  that  they  may  be  kept  in  a flate  of  drynefs,  fuitable 
. to  the  growth  of  the  crops  that  are  to  be  put  upon  them.  Three  or  four  feet, 
according  to  the  degree  of  tenacity  and  wetnefs,  may,  in  fuch  forts  of  land, 
be  fully  fufficient.  In  the  counties  of  Eflex  and  Hertford,  on  this  fort  of  wet 
foils,  three  feet  are  found  to  anfwer  the  purpofe  in  a very  effedtual  manner ; 
and  it  has  been  obferved,  on  the  authority  of  much  experience,  that  their  fu- 
periority  over  ridges  of  greater  breadths,  for  taking  the  water  off  without  vvafli- 
ing  the  land,  is  incontrovertible*.  In  fhort,  as  there  is  much  variation  in  lands 
of  thefe  kinds,  it  may  be  obferved,  that  the  wddth  and  fiatnefs  of  the  ridges 
fliould  be  increafed  as  they  recede  from  the  nature  of  clay  or  clayey  loam,  and 
approach  that  of  fand,  in  order  that  a larger  proportion  of  moifture  may  be  pre- 
ferved ; while,  on  the  contrary,  as  they  are  becoming  more  of  a clayey  quality, 
2 they  ought  to  be  narrower,  and  to  have  a more  high  and  rounded  form,  that 
the  difeharge  of  injurious  moifture  may  be  more  expeditious.  In  loamy  foils 
* they  fhould  be  either  broad  and  flat,  or  narrow  and  round,  in  fome  meafure, 
according  to  the  degree  in  which  they  approach  the  fandy  or  clayey  foils.  In 
very  wet,  clayey  foils,  where  they  reft  upon  a fubfoil  of  fome  porous  kind, 
great  advantage  in  the  way  of  drainage  may  often  be  obtained  by  finking  the 
furrows  fo  deep  as  to  reach  it. 

In  lands  of  the  marfhy  or  fenny  kinds,  as  moftly  approaching  in  fome  degree  to 
the  nature  of  thefe,  the  ridges  fhould  alfo  be  made  narrow  and  rather  round. 

As  the  principal  defect  of  land ’of  the  fandy  kinds  is  that  of  parting  with 
its  moifture  too  readily,  and  of  courfe  becoming  quickly  in  a ftate  of  too 
much  drynefs  for  the  purpofe  of  healthy  vegetation,  it  is  the  moft  advifable 
to  plough  them  into  very  broad  ridges,  or  even  in  fome  cafes  quite  flat,  with-* 


I See  Agricultural  Survey  of  Mddlefex,  p.  144, 
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out  the  leafi:  degree  of  furrow  being  made,  as  in  this  way  the  moifture  may  be 
more  cITeclualiy  retained  in  fuch  foils. 

In  forming  ridges  on  fuch  foils  as  are  of  the  boggy  or  mofly  kinds,  fome 
attention  is  neceflary  in  refpe£l  to  their  depth,  and  the  proportion  of  wetnefs 
that  may  be  prefect ; as  where  they  are  thin,  and  have  but  little  injurious  moif- 
ture, they  may  be  more  broad  and  fat,  than  where  they  are  deep  of  mofs,  and 
more  retentive  of  moifture  ; fix  or  fevcn  yards  may,  in  general,  be  the  bed.  But, 
even  in  the  deeper  forts,  long  experience  has  ftiewn,  that  in  the  firft  inftance 
it  is  improper  to  make  them  too  high  or  too  narrow  j where  they  are  made 
too  high,  they  throw  the  water  off  from  their  tides,  without  admitting  it  to 
penetrate  their  fubftance,  the  top  of  courfe  gets  too  dry;  when  too  narrow, 
there  is  a lofs  of  furface  from  too  many  divifion  furrows : the  breadths  already 
mentioned  are  found  to  be  the  beft ; and  when  the  improvement  is  completed, 
the  ridges  appear  like  fegments  of  wide  circles,  with  a clean  well-defined  di- 
vifion furrow  between  each  of  them.  The  moifture  is  thus  caufed  flowly  to 
filtrate  through  the  mofs,  rendered  friable  by  lime,  until  it  reaches  the  divifion 
furrows,  and  is  difcharged.  As  the  mofs  fubfides  for  fome  time,  and  clofes  in 
towards  the  furrows,  it  is  generally  neceffary  to  clean  thcfe  out  before  winter, 
and  at  the  time  the  crop  is  fown,  until  the  mofs  acquires  folldity 

The  ridges  in  thefe  foils  are  mollly  formed  by  the  fpade,  the  workman  begin- 
ning nearly  in  the  middle  of  the  part  which  is  to  form  the  ridge,  only  leaving 
the  fpace  of  about  eighteen  or  twenty  inches,  upon  which  the  materials  raifed 
from  the  trenches  on  each  fide  are  depofited,  fo  as  to  conllitute  the  crown  j and 
in  this  way  of  digging  up  and  turning  over  narrow  fpits  on  each  fide  he  pro- 
ceeds till  he  comes  to  the  divifion  furrows,  which  are  cut  out  and  laid  on  the  fides. 
The  ridge  being  thus  completed,  and  appearing  as  if  done  by  the  plough. 

In  deep  moffy  foijis,  efpecially  thofe  of  the  more  fpongy  kind,  it  is  probable 
the  breadth  of  the  ridges  may  be  increafed  with  advantage  after  they  havecol- 
lapfed  and  become  fufficiently  firm,  as  by  fuch  means  they  will  be  more  fuitable 
for  being  laid  down  to  grafs. 

In  regard  to  the  dire6lion  of  the  ridges  in  lands  of  all  defcriptions,  where 
there  is  not  a neceffity  of  giving  them  a particular  pofition,  either  with  a view  to 
drainage,  or  fome  other  circumftance  of  importance,  it  fliould  conftanfly  be,  as 
much  as  the  fituation  of  the  grounds  will  admit,  in  the  line  of  north  and  fouth  j 
as  in  this  direction  much  advantage  may  be  obtained  in  the  ripening  and  dry- 


* Communications  to  the  Board  of  Agriculture,  vol.  II. 
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Ing  of  tl>c  crops,  from  their  being  more  fully  expofed  to  the  jnfluence  of  the 
fun  and  wind.  It  has,  indeed,  been  remaikcd>  that  the  Ihocks,  alter  grain 
has  been  reaped,  Oiould  be  fet  in  the  fame  direction,  and  not  have  an  eaft  and 
weft  pofition,  as  in  this  cafe  the  flieaves  on  the  north  fide  are  many  days  later 
in  being  in  a proper  condition  for  being  conveyed  to  the  flack,  than  thofe  of  ^ 
the  fouth.  Further  experience  has  alfo  afforded  the  means  of  (hewing  tlie  bad 
cffecls  of  ridges  having  an  eaft  and  weft  direflion  ; it  being  found  that  corn  on 
the  fouth  (ides,  of  fuch  as  were  not  by  any  means  high,  ftiot  into  ear,  and 
changed  and  ripened  a week  at  lead  earlier  than  that  on  the  north  ; and  that 
at  the  time  of  reaping,  the  wheat  on  the  fouth  fides  was,  in  fome  patches,  too 
ripe  while  that  on  the  north  fides  was  in  many  parts  abfolutely  green*. 

In  forming  ridges  in  fuch  lands  as  are  hilly,  or  have  much  declivity,  it  is  ne- 
ceflary  that  they  be  neither  made  too  deep,  nor  have  too  much  of  a horizontal 
direclion,  being  drawn  fo  as  that  they  may  have  that  fort  of  eafy  doping  di- 
re61ion,  bv  which  the  water  can  be  taken  off  in  a gradual  manner.  In  this 
way  there  will  not  only  be  great  advantage  in  the  economy  of  labour  in  plough- 
ing, nearly  one  third  lefs  power  in  the  team  being  fufficient;  but  the  injury  and 
inconvenience  of  heavy  rains  wafhing  down  the  foil  and  manure,  are  in  a great 
meafure  prevented.  The  author  of  “ The  Gentleman  Farmer”  mentions  the 
inftance  of  a hanging  field  that  had  been  carefully  dreffed  with  lime  and  dung 
for  turnips,  and  in  which  the  turnips  w’ere  fairly  above  the  ground,  when  a 
j heavy  fatal  fummer  fhow'er  fwept  down  the  crop,  together  wdth  the  lime,  dung, 

1 and  a portion  of  the  loofe  foil,  leaving  the  land  bare  and  expofed. 

On  the  method  of  forming  ridges  in  lands  that  have  fuch  fituations,  it  has 
been  lately  well  obferved,  that  w'hen  the  fields  hang  fo  much  as  to  be  ac- 
I counted  fteep,  the  ridges  ought  neither  to  be  drawn  parallel  to  the  bottom  of 

I them,  nor  at  right  angles,  ftraight  up  and  down;  either  of  which  wmuld  be 

I inconvenient  in  the  ploughing,  and  injurious  to  the  foil.  They  ought  to  be 

I drawn  diagonally.  The  great  point  is  to  underhand  in  what  dire6tion  this  dia- 

: gonal  flope  of  the  ridges  ought  to  run.  In  this  refpe£l  the  cultivators  in  his 

1 diftrift  are  perfeflly  correci ; and  it  is  his  wifli  that  their  example  were  fol- 

lowed by  all  farmers  whofe  land  has  a great  declivity,  of  which  there  is  a con- 
fiderable  proportion,  not  only  in  that,  but  in  all  hilly  countries  whatever.  The 
' form  and  dire£iion  of  the  ridges  are,  he  obferves,  contrived  with  fuch  judgment, 
that  the  furrow  (or,  as  Lord  Karnes  with  more  accuracy  calls  it,  the  furrow 

* See  Marthall’s  Rural  Economy  of  the  Midland  Counties,  vol.  II.  p.  i8. 
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fllce)  falls  eafily  away  from  the  mold-board,  as  well  in  afcending  as  In  defcend- 
ing  the  field,  which  is  the  principal  fecret.  There  can,  fays  he,  be  no  more 
than  two  diagonal  lines  in  any  four-fided  figure,  which  is  generally  the  form  of 
inclofuresi  and  if  you  bring  a fenfible  ploughman  to  each  of  the  angles  below, 
defiring  him  to  look  towards  each  of  the  oppofite  angles  above,  he  will  at  once 
tell  you,  which  of  thefe  diagonal  direftions  is  eafiefl  for  himfelf  and  his  horfes, 
and  will  accordingly  fix  on  that  line  by  which  the  furrow  in  afcending  will  fall 
moft  readily  intp  its  place,  having  his  right  hand  and  the  mold-board  of  his 
plough 'with  a fide-afpe£l  to  the  bottom  of  the  field.  But,  in  order  to  render 
this  more  plain,  fuppofe,  fays  he,  the  field  to  have  a fleep  defcent  and  a fouth- 
ern  afpefl,  the  ridges  are  drawn  from  fouth-wefl:  to  north-eaft;  which  is  the 
cafe  in  the  inflance  alluded  to.  Suppofe  again,  fays  he,  the  field  to  have  a 
northern  afpe£t,  the  ridges  are  drawn  in  the  fame  direclion,  but  with  this  dif- 
ference in  ploughing,  that  you  afcend  fouth-weft  in  the  lafl:  cafe,  whereas  you 
defend  fouth-weft  in  the  firft.  If  the  field  fronts  the  eaft,  you  afcend  north-weft  ; 
if  the  field  fronts  the  weft,  you  defcend  north-weft ; or  invariably  four  points 
forward  from  the  flope  of  the  field,  in  going  up  the  hill.* 

It  is  further  remarked  by  the  fame  able  writer,  that  if,  on  the  contrary, 
the  ridges  be  made  parallel  to  the  bottom  of  the  field,  all  the  dexterity  of  man 
and  the  force  of  cattle  that  could  be  applied,  would  be  infufticient  to  turn 
every  fecond  furrow  up  againft  the  hill.  The  expedient  univerfally  employed, 
according  to  the  old  fyftem.  In  ploughing  fields  of  this  kind,  was,  fays  he, 
either  to  plough  with  a double  mold-board,  or,  if  the  mold-board  were  fingle, 
to  plough  only  one  furrow,  in  going  twice  the  length  of  the  ridge  j but  moft 
frequently  the  laft.  Both  are  bad  hufbandry.  In  the  former  method  you  lofe 
none  of  your  time  indeed,  but  one  half  of  your  labour  is  loft  by  the  latter. 
His  principal  objection,  he  thinks,  holds  equally  againft  both.  All  the  foil  is 
year  after  year  rolling  downward,  and  in  procefs  of  time  the  upper  part  of  the 
field  will  be  peeled  to  the  bone,  and  quite  bare  of  foil,  while  a great  bank  is  ac- 
cumulating along  the  bottom,  like  a dunghill,  compofed  of  the  richeft  land  in  the 
field  : and  withal  the  furrows  are  laid  fo  completely  on  their  back,  that  little  be- 
nefit is  derived  from  the  manure,  excepting  It  be  laid  on  the  furface  the  firft  year. 

He  alfo  adds,  that  where  a hill  is  to  be  drefled,  in  order  to  be  laid  down 
into  grafs,  it  ought  to  receive  the  laft  furrow  by  going  round  in  a fpiral  line, 
without  ever  turning  the  plough,  beginning  at  the  bafe,  and  ending  at  the  tops 


See  Dr.  Robertfon’s  Survey  of  the  County  of  Perth,  p.  124. 
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as  by  this  method  lefs  labour  is  required,  and  the  appearance  of  the  land  is 
more  beautiful.  But  in  the  preparation  of  the  ground  for  this  lafi:  furrow,  it 
may  be  ploughed  diagonally,  with  the  view  of  keeping  the  foil  from  falling  to 
the  bottom,  as  has  been  noticed  above  ; and  in  this  intention  the  furface  of  the 
hill  may  be  conveniently  divided  into  three  or  more  feflions.  Befides,  in  this 
W'ay,  no  more  ftrength  of  team  is  required  in  ploughing  fuch  elevations,  than 
in  that  of  ploughing  on  a level,  while  where  the  foil  is  of  the  gravelly  or  fandy 
kind,  the  great  inconvenience  of  the  moifture  going  off  too  quickly,  is  guarded 
againft  by  its  being  detained  in  the  furrows*.  This  fpiral  method  of  laying  the 
furrow  flices,  is  likewife  recommended  by  the  firfl;  writer,  as  the  neateft  for 
finifliing  off  a lawn  or  pleafure-ground,  near  a refidence,  even  where  the  land 
is  flat,  as  it  brings  the  whole  furface  to  a regular  uniform  appearance,  and  pre- 
vents the  unpleafant  efledl  of  furrows  on  the  eye. 

On  fuch  lands  as  are  level,  or  have  but  little  inequality  of  furface,  the  befl:  ge- 
neral practice  is,  to  form  the  ridges  as  ftraight  and  as  regular  in  refpefl  to 
breadth  as  poflible,  as  by  having  them  crooked,  and  of  irregular  breadths,  the 
Avater  is  not  only  liable  to  ftagnate  and  injure-  the  foil,  but  the  friftlon  in  plough*- 
ing  is  greatly  increafed,  and  the  furrow  flice  is  not  fo  well  laid  over,  being  more 
difpofed  to  fall  back.  And  befides,  many  unneceflary  turnings  are  requifite, 
on  account  of  the  inequalities  of  breadth,  by  which  much  time  is  loft,  as  well 
as  much  trouble  given  to  the  ploughman. 

In  old  cultivated  lands,  where  high,  crooked,  and  irregular  ridges  are  fre- 
quently met  with,  it  often  becomes  neceffary  to  have  them  altered,  fo  as  to  ren- 
der them  more  ftraight  and  level  f . This  is,  however,  a matter  of  more  diffi- 


♦ See  Gentleman  Farmer,  p.  75. 

f Mr.  Donaldfon  obferves,  that  in  various  parts  of  Great  Britain,  and  efpeclally  in  the  more  fertile 
and  populous  dlftrifts,  the  ridges  are  remarkably  crooked,  unequal  In  breadth,  and  made  to  rife  towards 
the  middle,  or  crown,  to  the  height  of  feveral  feet  above  the  furrows  on  either  fide.  And  that  It  is  ob- 
vious that  thefe  are  formed  in  the  worft  manner,  to  anfwer  the  purpofes  which  are  now  Intended  by  di- 
viding a field  into  ridges.  It  is  not,  however,  he  conceives,  to  be  fuppofed,  that  this  could  have  efcaped 
the  obfervation  of  all  the  farmers  of  former  times.  On  the  contrary,  from  the  praftice  having  been  fo 
general,  it  is  more  than  probable  that  this  form  of  ridges,  which  is  now  confidered  as  abfurd,  was  once 
deemed,  like  many  other  ancient  pradllces,  an  improvement  j for  on  many  of  the  hills  in  Scotland, 
where  the  lands  are  dry  and  tolerably  level,  and  where  cultivation  had,  no  doubt,  taken  place  at  the  ear- 
lieft  period,  although  now  abandoned  to  the  growth  of  heath  (ling),  the  ridges  are  as  ftraight  as  any 
in  the  beft  cultivated  parts  of  the  idand.  The  reafons  which  induced  the  farmers  of  former  times  to 
form  the  ridges  in  the  manner  which  now  appears  fo  objeiUonablc,  may,  he  fuppofes,  be  explained  in 
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culty,  and  which  demands  more  knowledge  and  care  in  its  execution,  than  is 
commonly  fuppofed.  The  mofl;  fuitable  period  for  accomplilhing  the  work 
where  the  plough  is  employed,  is  when  the  land  is  undergoing  a courfe  of  re- 
peated ploughings,  as  in  the  cafe  of  a fallow  ; as  under  fuch  circumtlances  the 
more  elevated  parts  of  the  field  may  be  ploughed  over  as  often,  and  in  fuch  di- 
reftions,  as  is  mod  fuitable  for  bringing  them  into  a level  date.  Where  the 
ridges  are  not  raifed  to  any  very  confiderable  height  in  their  middles,  but  badly 
formed  in  other  refpecis,  they  may  foroetimes  be  readily  brought  into  proper  • 
order  by  being  fplit,  or  cloven  down  occafionally  ; a mode  which  is  performed 
by  beginning  at  the  furrows,  and  terminating  at  the  crown,  or  middle  of  the 
ridge,  fo  that  the  former  furrow's  become  the  crowns,  ana  the  new  furrows  arc 
made  in  the  middle  of  the  old  ridges,  wdiich  being  filled  by  a furrow  from 
each  fide,  has  the  tendency  of  foon  bringing  them  into  a more  equal  and 
level  form. 

Where  the  foil  is  of  the  light,  gravelly,  or  open  and  mellow  kind,  the  plough 
may  be  conveniently  employed  in  levelling  the  ridges,  without  producing  any 
injury  of  confequence  to  the  crops  that  may  afterwards  be  put  upon  the  land. 

It  is  proper,  however,  even  in  lands  of  thefe  kinds,  to  ufe  much  caution  in 
performing  the  operation,  in  order  to  avoid  the  injury  that  might  be  caufed  by 
too  large  a proportion  of  the  under-foil  being  brought  to  the  furface  in  different 
parts  of  the  ground. 

It  is  afferted,  by  Dr.  Anderfon,  that  where  this  is  done  by  fuch  implements 
as  are  contrived  for  expeditioudy  bringing  them  to  this  fituation,  as  ploughs, 
harrows,  drags,  &c.  the  farmer  of  neceffity  buries  all  the  good  mold  that 
was  on  the  top  of  the  ridges  in  the  old  furrows ; by  which  he  greatly  impo- 

the  following  manner  : When  the  lands  were  generally  cultivated  in  the  open  field,  or  run-ridge  (late, 

the  furrows  of  the  ridge  were  commonly  the  march  between  one  farmer  and  another.  The  portion  of 
land  belonging  to  each  tenant  in  any  one  place  was  thus  fo  fmall,  as  to  prevent  him  from  ufmg  any  other 
method  of  draining,  than  that  of  raifing  the  ridge  fo  high  as  to  allow  the  water  to  run  off  in  the  fur- 
rows, without  doing  damage  to  the  crop.  All  the  ridges  which  are  broader  at  one  end  than  the  other, 
will,  he  thinks,  generally  be  found  narrowed  at  that  end  of  the  ridge  which  is  dill  mod  wet  and  fpouty.: 

It  is,  therefore,  more  than  probable,  that  the  ridges  were  purpofely  made  narrow  at  that  end,  as  the 
only  means  by  which  lands  fo  podeded  could  be  drained.  As  the  mod  crooked  ridges  are  on  deej)  and 
doping  grounds,  it  may  be  prefumed,  that  prudence  dire6ted  the  fird  cultivators  to  adopt  that  pofitlon  of 
ridges,  in  order  to  jirevent  the  foil  from  being  wadied  away  by  fudden  falls  of  rain ; which  would  no 
doubt  have  been  the  cafe  to  a greater  degree,  had  the  ridges  been  all  draight.  Each  furrow  becoming 
a fmall  rivulet,  and  having  nothing  to  impede  its  courfe,  mud  have  done  more  injury  to  the  foil  than  if 
it  had  run  off  in  the  circuitous  courfe  formed  by  the  crooked  ridges. 
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vcriHies  one  part  of  his  field,  wliile  he  too  much  enriches  another;  infomuch, 
that  it  is  a matter  of  great  difficulty,  for  many  years  thereafter,  to  get  the  field 
brought  to  an  equal  degree  of  fertility  in  diffierent  places : which  makes  it  im- 
poffible  for  him  to  get  an  equal  crop  over  the  whole  of  his  field,  by  any  manage- 
ment whatever:  and  he  has  the  mortification  frequently,  by  tins  means,  to  fee 
the  one-half  of  his  crop  rotted  by  an  over-luxuriance,  while  other  parts  of  it 
are  weak  and  fickly,  or  one  part  ripe  and  ready  for  reaping,  while  the  oth.er  is 
not  properly  filled  ; fo  that  It  w'ere,  on  many  occafions,  better  for  Ifim  to  have 
his  whole  field  reduced  at  once  to  the  fame  degree  of  poornefs  as  the  poorefl  of 
it,  than  have  it  in  this  flate.  An  almoft  imprafl icable  degree  of  attention  in 
fpreading  the  manures,  may  indeed  in  fome  meafure,  he  thinks,  get  the  better 
of  this  difeafe  ; but  it  is  fo  difficult  to  perform  this  properly,  that  he  has  fre- 
quently feen  fields  that  had  been  thus  levelled,  in  which,  after  thirty  years  of 
continued  culture  and  repeated  dreflings,  the  marks  of  the  old  ridges  could  be 
diflinftly  traced  when  the  corn  was  growing,  although  the  furface  was  fo  level 
that  no  traces  of  them  could  be  perceived  when  the  corn  was  off  the  ground. 
But  thiis,  he  obferves,  is  a degree  of  perfedlion  in  levelling  that  cannot  be 
ufually  attained  by  following  this  mode  of  pradlice,  and  therefore  it  is  but  fel- 
dom  feen  ; for  all  that  can  be  expedled  tc  be  done  by  any  levelling  machine,  is 
to  render  the  furface  perfe£t\y  fmooth  and  even  in  every  part  at  the  time  that  the 
operation  is  performed:  but  as  in  this  cafe  the  old  hollows  are  fuddenly  filled 
up  with  loofe  mold  to  a great  depth,  while  the  earth  below  the  furface,  upon 
the  heights  of  the  old  ridges,  remains  firm  and  compa£f,  the  nevv-raifed  earth, 
after  a fhort  time,  fubfides  very  much,  while  the  other  parts  of  the  field  do 
not  fink  at  all  ; fo  that  in  a fliort  time  the  old  furrows  come  to  be  again  below 
the  level  of  the  other  parts  of  the  field,  and  the  water,  of  courfe,  is  fuffered 
in  fome  degree  to  flagnate  upon  them,  infomuch  that  in  a few  years  it  be- 
comes neceffary  once  more  to  repeat  the  fame  levelling  procefs,  and  thus  renew 
the  damage  that  the  farmer  fuftains  by  this  pernicious  operation. 

On  thefe  accounts,  if  the  farmer  has  not  a long  leafe,  it  wnll  be  found  in  ge- 
neral, he  thinks,  to  be  more  for  his  intereft  to  leave  the  ridges  as  he  found 
them,  than  to  attempt  to  alter  their  diredtion : and  if  he  attends  with  due  cau- 
tion to  moderate  the  height  of  thefe  old  ridges,  he  may  reap  very  good  crops, 
although,  perhaps,  at  a fomewhat  greater  expence  of  labour  than  he  would 
have  been  put  to  upon  the  fame  field,  if  it  had  been  reduced  to  a proper  level 
furface,  and  divided  into  ftraight  and  parallel  ridges. 

But  where  the  land  is  of  a clayey,  loamy,  or  more  tenacious  and  wet  qualitv. 
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there  will  be  more  difficulty,  as  well  as  more  attention  required,  in  levelling 
and  changing  the  fhape  of  the  ridges  ; as  it  frequently  happens  that  in  fuch  forts 
of  foil,  after  the  earth  from  the  crowns  has  been  removed  in  order  to  render  the 
ridges  level,  efpecially  where  done  by  mechanical  means,  a coarfe,  unfriendly, 
fliff  foil,  is  brought  up,  that  requires  fo  great  a length  of  time,  and  fo  much 
amelioration  to  bring  it  into  a ftate  capable  of  fupporting  good  crops,  as  can 
not  be  compenfated  by  the  advantages  that  may  be  obtained  by  the  improve- 
ment in  the  form  of  the  ridges  i befides,  it  is  feldom  poffible  to  accompliffi  this 
on  fuch  foils  without  the  danger  of  doing  great  injury  by  poaching.  Hence  it 
has  been  recommended  not  to  be  attempted,  except  in  cafes  of  confiderable 
length  of  leafe*. 

It  may,,  however,  in  particular  inftances,  be  neceffary,  and  highly  beneficial, 
to  have  the  bufinefs  performed,  though  it  ffiould  be  attended  with  much  trouble 
and  expence,  which  in  diftri6fs  where  labour  is  cheap  may  probably  be  beft 
executed  by  means  of  the  fpade,  as  in  this  method  the  vegetable  furface  mold 
may  ftill  be  preferved  on  the  top  for  the  reception  of  the  crop,  and  no  injury 
be  fuftained  by  the  bringing  up  of  the  fub-foil.  From  the  lofs  and,  inconve- 
nience that  attend  this  procefs,  where  machines  are  employed.  Dr.  Anderfon 
advifes  that  they  be  wholly  laid  afide,  and  that  the  following  praflice,  which 
he  has  found  fuccefsful,  be  had  recourfe  to. 

When  the  bufinefs  is  to  be  done,  let  a number  of  men  be  colledled  with 
fpades,  and  then  fet  a plough  to  draw  a furrow  dire611y  acrofs  the  ridges  of^  the 
whole  field,  intended  to  be  levelled.  Divide  this  furrow  into  as  many  parts  as 
you  have  labourers,  allotting  to  each  a ridge  or  two,  more  or  lefs,,  according 
to  their  number  and  the  height  of  the  ridges.  Let  each  of  the  labourers  have 
orders,  as  foon  as  the  plough  has  part  the  part  affigned  him,  to  begin  to  dig  in 
the  bottom  of  the  furrow  that  the  plough  has  then  made,  about  the  middle  of 
the  fide  of  the  old  ridge,  keeping  his  face  to  the  old  furrow,  working  back- 
wards till  he  comes  to  the  middle  of  the  old  ridge,  going  deeper  as  he  proceeds, 
according  to  the  height  he  has  to  bring  down;  then  let  him  turn  towards  the 
other  furrow,  and  repeat  the  fame  on  the  other  fide  of  the  ridge,  fo  as  to  leave 
the  bottom  of  the  trench  he  has  thus  made  acrofs  the  ridge  entirely  level,  or 
as  nearly  fo  as  poffible.  When  he  has  finiflied  the  part  of  the  furrow  allotted 
to  him,  which  the  plough  has  made  in  going,  let  him  then  go  and  finiffi  in  the 
fame  manner  his  own  portion  of  the  furrow,  which  the  plough  makes  in  return- 


* See  Gentleman  Farmer,  p.  j and  Anderfon’s  Effays,-  ,vol.  I, 
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ing.  It  is  obferved,  that  the  old  furrows  ought  to  be  raifed  to  a greater  height 
than  the  middle  of  the  old  ridges,  fo  as  to  make  allowance  for  the  fubfiding  of 
the  loofe  earth  with  which  they  are  filled. 

It  is  alfo  recommended,  that  thefe  temporary  or  crofs  ridges  be  made  40  or 
5o  yards  broad  at  leaf!::  for,  although  fome  time. will  be  loft  in  turning  at  the 
ends  of  the  broad  ridges,  the  advantage  that  is  reaped  by  having  few  open  fur- 
rows is  more  than  fufficient  to  counterbalance  this  lofs : and,  in  order  to  mode- 
rate the  height  that  would  be  formed  in  the  middle  of  each  of  thefe  great  ridges, 
it  will  always  be  proper  to  mark  out  the  ridges,  and  draw  ihe. furrow  that  is  to 
be  the  middle  of  each  fome  days  before  the  labourers  are  collected  to  level  the 
field,  to  prevent  any  hurry  or  lofs  of  labour  in  the  future  operation  of  levelling. 
This  breadth  may  be  proper,  where  the  land  is  fufficiently  dry,  but  in  wet,  ftiff 
foils,  it  fliould  be  much  lefs 


* The  following  eftimates,  though  greatly  below  the  prefent  price  of  labour,  may  fhew  the  advan- 
tages of  the  different  modes  in  refpeft  to  expence : 


Suppofing  the  price  of  labour  in  Scotland  to  vary  in  different  places  from  fix  pence  to  one  fliilllng-; 
and  that  the  medium  price  be  fixed  at  nine  pence  per  day;  and  that  the  hire  of  a plough,  with  four  horfes 
and  twofervants  (for  fo  many,  in  general,  will  be  requifite  to  labour  properly, ground  in  the  condition 
that  this  is  fuppofed  to  be  in),  varies  in  like  manner  from  three  to  five  fliillings  per  yoking,  and  that  the 
medium  price  of  this  be  called  four  fhilllngs  j in  this  cafe,  the  comparative  expence  of  levelling,  by  thefe 
two  different  modes,  would,  the  dodtor  fays,  be  as  follows  : 


Fjl'mate  of  Expence  of  levelling  hy  the  Spade, 

For  wages  to  eleven  labourers  one  day,  s.  d. 

at  nine  pence  each,  - - 083 

For  the  hire  of  a plough  ax  yokings, 

at  four  (hillings  each,  - o 10  o 

Total  expence  of  one  day’s  work,  o 18  3 


EJiimate  of  Expence  of  levelling  the  fame  by  the 
Plough  and  Harrows. 

For  2 yokings  and  a half  of  a plough,  s,  d. 

as  before  - - - o 10  O 

For  harrowing  ditto,  fuppofed  at 

I -4th  of  the  ploughing,  - 026 

Total  for  once  ploughing,  &c.  - 012  6 

The  fame  five  times  more  repeated,  326 


Total  expence  of  levelling  by  plough 

and  harrows,  - " 3 *5  ® 

Total  expence  of  levelling  by  the 

fpade,  - - - o 18  3 


Difference,  — 2 16  9 
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But  though  the  levelling  in  this  way  may  have  been  performed  in  the  mofl 
perfedl  manner,  fomething  further  is,  it  is  obferved,  required  to  bring  the 
land  into  the  inoft  proper  condition  ; as  the  earth  below  the  plough  furrow,  at 
the  crown  of  the  former  ridges,  is  folid,  while  that  by  which  the  former  fide 
furrows  has  been  levelled  is  loofe,  there  muft  be  a prejudicial  inequality 
that  is  necetfary  to  be  obviated.  This  is  recommended  to  be  removed  by  em- 
ploying a foot-crow,  to  dig  and  loofen  the  earth  below  the  furface  plough  fur- 
row in  the  middle  of  the  former  ridges,  as  much  as  polTible,  without  turning  it 
up.  By  this  means,  and  leaving  the  former  furrows  a little  more  elevated  than 
the  old  crowns  of  the  ridges,  the  operation  will  be  very  complete 

There  are  other  methods  in  which  this  operation  may  be  well  and  conve- 
niently performed.  It  haj  been  propofed,  by  Dr.  Robertfon,  in  his  valuable 
Report  of  the  State  of  Agriculture  in  the  County  of  Berth,  to  begin  the  pro- 
cefs  by  removing  the  made  or  meliorated  foil,  on  the  crown  of  the  ridge,  to 
one  fide;  which  may  be  done  by  two  or  three  ploughings  in  one  direftion, 
turning  the  furrow  always  one  way.  This  is  eafrer,  he  thinks,  than  doing  it 
with  the  fpade.  Then  fuch  a quantity  of  the  buried  foil  may  be  caft  with  the 
fpade  from  the  crown  of  the  ridge,  as  will  fill  up  the  furrows  at  pleafure : and 
laftly,  the  meliorated  foil  may  be  fpread  over  the  furface  of  the  whole.  If  it 
is  not  thought  enough  to  fave  the  meliorated  foil  on  the  crown  qf  the  ridge 
alone,  firfl:  one  fide  of  the  ridge  may  be  taken,  and  then  the  fame  procefs  re- 
peated on  the  other  j by  which  means  almoft  all  the  wrought  foil  may  be  kept 
on  the  furface.  A good  fummer  fallow,  a hearty  dofe  of  lime,  and  the  mixture 
of  wrought  mold,  will,  he  fays,  re-animate  the  new  foil,  and  reflore  its  vegetative 
power  to  its  primitive  ftate ; and  a very  few  feafons  will  naturalize  the  whole 
foil,  while  the  farmer  has  the  advantage  of  flraight  ridges,  moderately  raifed. 

When  the  fituation  of  a field  is  fuch  as  to  render  it  incapable,  or  very  incon- 
venient, to  be  ploughed  acrofs,  a method,  but  which  is  lefs  perfedi,  may  be 
employed  ; which  is,  firfl:  to  cleave  out  each  ridge  in  fuch  a way,  as  to  leave  an 
open  furrow  in  the  middle  of  it  ; in  doing  which,  about  a yard  on  each  fide  of 
the  old  furrow  fliould  be  left  untouched,  which,  when  the  whole  field  is  ploughed 
over,  will  conftitute  ditches  of  fome  depth  betw’een  the  ridges.  The  labourers 
are  then  to  be  fent  into  the  field  with  fpades,  in  order  to  dig  out  trenches  in 
the  openings  m the  middle  of  the  ridges,  of  depths  proportioned  to  their 
heights,  the  earth  thus  removed  being  thrown  into  the  furrows  on  the  fides. 


* See  Anderfon’s  ElTays,  vol.  I. 
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After  the  whole  has  been  dug  out  in  this  manner  from  one  to  the  other,  the 
plough  is  to  be  again  made  ufe  of  to  turn  back  a furrow  of  the  furface  mold 
from  each  fide  into  the  new-formed  trenches ; the  diggers  then  beginning  again 
to  work  in  the  bottom  of  this  new-formed  furrow,  throwing  the  earth  con- 
ftantly  into  the  hollows  between  the  old  ridges.  If  by  thefe  means  they  be 
not  fufficiently  raifed,  another  furrow  mud  be  turned  back  into  the. trenches, 
and  another  new  one  dug  out  after  it,  repeating  fuch  ploughings  and  dig- 
gings alternately,  as  often  as  may  be  found  neceffary  for  the  purpofe.  The 
whole  being  in  this  way  brought  to  a proper  level,  it  fhould  be  harrowed  acrofs, 
if  the  plough  cannot  be  ufed,  in  order  to  blend  all  the  materials  of  the  foil  as 
well  together  as  polTible. 

The  expence  of  performing  the  bufinefs  in  this  manner,  is  rather  more  than 
in  the  former  method,  as  well  as  the  levelling  lefs  completely  effe£ledj  fo  that, 
unlefs  where  a fuitable  number  of  labourers  for  managing  cannot  be  obtained, 
or  fome  other  matter  intervenes,  the  other  method  will  always  be  advifable  in 
preference  to  it.  Yet  this  is  much  better  than  any  of  thofe  methods  ufually  made 
ufe  of  with  machinery*.  It  is  obferved,  that  by  either  of  thefe  two  methods 
the  farmer  has  the  fatisfaflion  of  getting  his  ground  reduced  to  a proper  even- 
nefs  at  once,  fo  as  to  reap  the  full  benefit  of  a fummer-fallow,  or  any  other 
operation  that  he  may  think  proper.  But  as  the  earth  below  the  furface  muft 
for  fome  time  be  unequally  firm,  as  has  been  already  Ihewn,  it  will  be  necef- 
fary to  lay  it  into  narrow  ridges  for  fome  years  at  firft,  and  keep  the  furrows 
perfe£tly  open  and  clean,  to  prevent,  as  much  as  may  be,  the  water  from  ftag- 
nating  too  much  among  the  loofe  porous  earth  that  fills  up  the  old  furrows. 
In  this  view,  the  two-hout  ridges,  as  they  are  called,  may  be  the  moft  advan- 
tageous when  they  can  be  eafily  and  perfeftly  formed. 

But  as  the  plough,  when  judicioufly  employed,  is  by  much  the  moft  eafy  and 
expeditious  method,  and  alfo  that  which  can  be  the  moft  generally  made  ufe 
of,  on  account  of  the  fcarcity  of  labourers,  in  many  fituations,  it  will  be  pro- 
per to  attempt  the  bufinefs  by  that  implement,  before  the  more  expenfive  one 
of  the  fpade  be  had  recourfe  to.  And  by  dire£ling  the  plough  in  different 
lines  of  direflion,  according  to  the  particular  circumftances  of  the  cafes,  it 
will  be  found  to  anfwer  the  intention  in  many  inftances  where  the  ufe  of  the 
fpade  might  at  firft  feem  to  be  neceffary. 

Ploughing. — This,  or  fome  other  method  of  loofening  and  turning  up  thefupe- 

* Anderfon’s  Effays,  Yol.  I. 
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rlor  parts  of  foils,  is  conftantly  requifite  in  order  to  render  them  fui table  for  the 
reception  of  the  feed  or  crop  that  is  to  be  cultivated.  It  is  by  means  of  this 
kind  that  a convenient  bed  for  the  roots  of  the  young  plants,  and  a proper  con- 
dition of  the  land  for  fupplying  them  with  due  nourifliment,  is  in  a great  meafure 
provided,  as  well  as  a proper  ftate  of  drynefs  in  many  cafes  afforded.  Hence,  in 
performing  the  operation,  it  becomes  a matter  of  confiderable  utility  and  im- 
portance to  the  agriculturlft,  to  pay  particular  attention,  not  only  to  the  ftate 
and  nature  of  the  ground,  but  alfo  the  feafon  of  the  year,  and  kind  of  crop 
that  is  to  be  grown,  as  in  this  way  he  may  frequently  render  the  preparation 
of  his  lands  more  perfeft  and  fuitable,  and  at  the  fame  time  obviate  fome 
of  the  natural  defeats  under  which  they  may  labour.  Thus,  in  almoft  every 
defcription  of  foils,  ploughing  them  up  before  the  latter  part  of  the  autumnal, . 
or  beginning  of  the  winter  feafon  commences,  renders  them  capable  of  im- 
bibing and  retaining  a large  proportion  of  moifture  for  the  fucceeding  fummer  j 
while  the  turning  them  up  during  the  fpring  and  fummer,  caufes  much  wafte 
and  difcharge  of  moifture,  by  evaporation  and  other  means.  Therefore,  where 
the  foil  in  its  natural  ftate  is  too  dry,  and  poffeffes  too  little  tenacity  for  the 
growth  and  fupport  of  fuch  crops  as  are  necelfary  to  be  put  into  the  earth  in 
the  fpring  months,  the  land,  by  being  fully  brought  into  a ftate  of  preparation 
for  the  crop  in  the  autumn,  and  the  feed  introduced  without  any  additional 
ploughing  in  the  fpring  feafon,  may  be  preferved  in  a more  moift  and  adhefive 
condition,  confequently  in  a more  proper  ftate  for  the  growth  of  fuch  crops  ; but 
where  the  foil  is  naturally  moift,  and  the  crops  that  are  to  be  cultivated  require 
that  it  fhould  be  dry  and  mellow,  when  they  are  put  into  the  ground,  the  plough- 
ing, by  being  deferred  for  the  winter,  and  performed  as  late  as  poflible  in 
the  fpring  months,  when  it  is  become  a good  deal  dried,  will  be  the  more  ad- 
vantageous for  the  crops  that  are  to  be  grown  upon  it. 

But,  befides  thefe,  there  are  other  circumftances  that  conftantly  demand  no- 
tice in  the  praflice  of  ploughing  land.  In  all  the  ftilf,  heavy,  and  more  adhe- 
five kinds  of  foils,  that  are  much  difpofed  to  the  retention  of  moifture,  whe- 
ther they  be  perfeftly  clayey,  or  have  more  of  a loamy  quality,  it  fliould  be  a 
common  rule  never  to  plough  or  turn  them  up  when  wet  in  any  great  degree, 
except  where  the  nature  of  the  crop  requires  it  j as  when  fuch  forts  of  land 
are  ploughed  under  fuch  a condition,  the  parts  of  which  they  are  compofed 
are  very  apt  to  cake  and  run  together  into  hard  lumps,  that  require  much 
trouble  and  difficulty  to  be  afterwards  reduced  into  a fine  ftate.  And  further, 
great  injury  is  produced  by  the  treading  of  the  team,  as  well  as  a much  greater 
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power  neceflfary  in  performing  the  operation.  But,  at  the  fame  time,  they  fliould 
not  be  permitted  to  become  fo  dry  and  hard  as  to  afford  too  great  refiflance  in 
that  way,  before  the  operation  is  proceeded  upon.  Some,  however,  fuppofe,  that 
all  thofe  foils  in  which  clay  prevails  over  the  other  ingredients  may  be  ploughed 
even  when  wet,  without  any  injury  being  done,  if  the  bufinefs  be  accom- 
plifhed  before  the  fetting  in  of  the  winter  frofts  ; but  that  the  teams  had  much 
better  remain  totally  idle  than  draw  a furrow  in  the  fpring,  until  the  ground 
be  in  a fufficiently  dry  ftate  *. 

The  marlhy,  moory,  and  peaty  or  moffy  defcriptions  of  foils  are  in  general, 
when  in  a ftate  of  tillage,  to  be  ploughed  when  the  feafon  is  dry,  as  they  can 
feldom  be  wrought  to  advantage,  and  frequently  not  at  all,  when  they  are  wet 
to  any  confiderable  degree. 

But  in  the  dry,  fandy,  and  probably  in  fome  of  the  more  mellow  and  fri- 
able kinds  of  loamy  foils,  the  bufinefs  of  ploughing,  efpecially  for  the  putting 
in  of  the  feed,  may  be  performed  when  they  are  in  a ftate  of  confiderable  moif- 
ture,  not  only  without  their  fuffering  any  inconvenience,  or  the  feed  being  in- 
jured, but  often  with  advantage,  as  they  are  liable  to  part  with  the  watery  par- 
ticles that  they  contain  too  readily.  On  this  laft  account  the  very  dry  forts  of 
fandy  land  ftiould,  whenever  the  weather  is  hot  and  dry,  merely  be  ftirred  in  fuch 
way  as  may  be  neceflary  to  prevent  the  growth  of  weeds,  otherwife  the  great 
exhalation  of  moifture  in  fuch  feafons  may  render  them  too  dry  for  the  healthy 
vegetation  of  the  feeds  or  plants  that  may  be  fown  or  fet  upon  them.  The  cul- 
tivators of  foils  of  this  nature  have,  therefore,  many  advantages  over  thofe  who 
are  engaged  on  the  more  ftiff  and  heavy  forts  of  land,  in  being  able  to  perform 
the  various  operations  of  arable  hufbandry  with  much  lefs  ftrength  and  expence 
of  team,  and  by  being  much  lefs  interrupted  by  the  wetnefs  of  feafons. 

In  regard  to  the  depth  and  frequency  of  ploughing  lands,  they  moft  con- 
ftantly  depend,  in  a great  meafure,  upon  the  qualities  and  the  fort  of  crops 
that  are  to  be  grown.  But  in  general  the  different  preparatory  ploughings 
ftiould  be  deeper  than  thofe  of  the  feed  furrow,  which  ought  moftly  to  be 
light,  and  the  flice  not  too  much  laid  over,  that  the  feed,  efpecially  where 
the  broad-caft  method  of  fowing  is  adopted,  may  be  the  more  perfe611y  covered. 

It  is  well  obferved  on  this  fubjeft,  by  an  able  praftical  writer,  that  though  deep 
ploughing  has  been  greatly  recommended  by  fome  modern  writers,  upon  parti- 
cular kinds  of  land,  where  the  bottom  and  top  are  of  two  oppofite  qualities,  and 


* Communications  to  the  Board  of  Agriculture,  vol.  III.  part  i.  p.  45. 
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neither  of  them  perfectly  good,  that  a mixture  may  fometimes  be  very  beneficial, 
and  the  experiment  of  going  below  the  common  depth  fometimes  anfwer.  But 
that  where  the  top  and  bottom,  for  eighteen  or  twenty  inches  depth,  confifts 
of  the  fame  foil,  he  does  not  believe  it  is  ever  worth  while  to  exchange  the 
upper  part,  which  has  been  enriched  ^6x  centuries  back,  for  a part  lefs  rich, 
merely  becaufe  it  is  more  frefh.  He  has,  indeed,  he  fays,  obfcrved,  that  deep 
ploughing  (except  for  fome  particular  grain  and  plants)  is  by  no  means  necef- 
fary.  The  vegetation  of  ordinary  corn  and  grafs  does  not  require  any  great 
depth.  In  many  parts  of  Cornwall  the  land  is,  he  allures  us,  exceedingly 
fruitful,  though  the  foil  is  extremely  fhallow ; and  in  many  other  counties 
they  find,  by  experience,  that  they  ruin  their  land  by  ploughing  below  the 
ufual  depth.  Befides,  when  land  is  ploughed  very  deep,  the  roots  of  the  weeds 
are  only  turned  over  and  removed,  and  hardly  ever  thrown  upon  the  furface 
to  wither ; but  clean,  fhallow  ploughing  diflodges  and  deftroys  them  much 
more  effectually.  Nay,  hand-hoeing  is,  he  remarks,  allowed  by  every  body  to 
do  more  towards  cleaning  land  than  a ploughing.  And  even  the  practice  of  burn- 
baking, he  contends,  effectually  cleans  land,  though  it  only  goes  two  inches  deep. 
This  feems,  he  fays,  to  fhew  that  very  deep  ploughing  is  by  no  means  necef- 
fary  towards  cleaning  land : and  it  mult,  he  thinks,  be  univerfally  allowed, 
that  the  longer  we  keep  our  manure  within  three  or  four  inches  of  the  furface 
the  better  j efpecially  upon  a light  foil,  from  which  it  is  apt  to  fink,  and  efcape 
too  foon  *.  And  doCtor  Anderfon,  who  has  had  much  experience  in  this  way, 
informs  us,  that  though  benefits  may  be  derived  from  the  opening  up  of  the 
foil  to  a confiderable  depth  in  fome  cafes,  it  is  by  no  means  neceffary  to  at- 
tempt to  plough,  on  ordinary  occafions,  to  a great  depth  : on  the  contrary, 
unlefs  it  be  for  very  particular  purpofes,  he  is  fatisfied  that  fliallow  ploughing 
will,  for  the  moll  part,  be  more  beneficial  than  the  reverfe.  In  that  cafe  the  fur- 
face foil,  in  which  all  feeds  mull  germinate,  and  draw  their  nourifhment  for  a 
confiderable  period  of  their  growth,  will,  he  conceives,  be  rendered  much  more 
fertile  by  the  fame  quantity  of  manure,  than  if  it  were  mixed  with  a much  greater 
depth  of  mold  ; and  as  it  is  known  that  the  fertilizing  qualities  of  all  manures 
are  carried  downward  by  moiflure,  where  the  foil  is  fo  porous  as  to  admit  of  a 
flow  abforption  of  that  water,  the  under-foil  will  gradually  become  more  fer- 
tile by  this  procefs,  which  will  tend  to  nourifli  the  crop.  On  retentive  foils,  where 
the  practice  of  loofening  them  to  fome  depth  by  other  implements  is  omitted, 
deep  ploughing  is,  however,  be  conceives,  extremely  neceffary. 


* Kent’s  Hints. 
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It  is  further  remarked  by  the  firfl  author,  that  upon  all  light  foils  It  is  necef- 
fary  to  preferve,  at  fix  or  eight  inches  below  the  furface,  what  farmers  call  a 
pan ; that  is,  the  ftaple,  at  that  depth,  fhould  be  kept  unbroken  j by  which 
means  manure  will  be  kept  longer  on  the  top : and  in  dry  feafons  the  lefs 
depth  the  pan  has,  the  lefs  liable  the  corn  will  be  to  burn,  provided  the  pan 
confifts  of  earth,  and  not  of  rock  ; becaufe  the  roots  of  the  corn  will,  he  thinks, 
find  more  moillure  by  ftriking  againft  a body  of  clofe  earth  than  they  will 
in  a greater  depth  of  hollow  earth  ; as  it  is  evident  the  former  preferves^ 
more  moifture  in  dry  feafons.  And  that  another  advantage  wdiich  is  obtained 
from  this  pan  is,  he  conceives,  the  having  a lefs  quantity  of  mold  to  work  and 
keep  in  heart.  Where  very  deep  ploughing  is  pratlifed,  this  bottom,  or  pan, 
muft  be  deftroyed;  and  much  more  manure  w'lll  be  required  in  that  cafe,  he  fup- 
pofes,  to  keep  the  ground  in  good  condition,  and  fit  for  the  growth  of  crops. 

In  regard  to  the  frequency  of  ploughing  or  turning  over  ground,  in  order  to 
prepare  and  render  it  fuitable  for  the  produflion  of  good  crops,  it  is  obvious 
there  muft  be  much  difference  according  to  the  nature  and  condition  of  the 
foil,  as  well  as  the  kind  of  crop  that  is  to  be  grown.  The  ftiff,  clayey,  loamy, 
and  even  chalky  foils  will,  in  general,  ftand  in  need  of  more  frequent  ftirring, 
either  by  means  of  the  plough,  harrow,  or  fome  other  implement,  in  order  to 
feparate  and  break  down  their  tenacious  particles,  than  thofe  of  the  fandy  or 
gravelly,  and  more  light  kinds,  in  which  there  is  much  lefs  adhefion.  Be- 
fides,  where  lands  have  been  in  a courfe  of  tillage  for  fome  length  of  time, 
whe  her  they  are  of  a clayey,  loamy,  or  even  fandy  quality,  they  may  require 
lefs  frequent  ftirring  than  where  the  contrary  is  the  cafe.  And  where  the  me- 
thod of  putting  the  feed  into  the  ground  by  means  of  drill  machines  is  to 
be  had  recourfe  to,  a fine  ftate  of  tilth  will,  in  general,  be  indifpenfably  neceffary. 

The  nature  of  the  crop  that  is  to  be  cultivated  muft,  however,  in  moft  cafes, 
direft  the  number  of  ploughings  that  may  be  neceffary,  as  fome  demand  a 
much  finer  ftate  of  tillage  than  others ; though  in  moft  cafes  a well-reduced 
earth  is  favourable.  It  has,  indeed,  been  alferted,  that  che  finer  land  of  any  kind 
is  made  by  tillage,  the  richer  and  more  capable  of  fupporting  plants  it  becomes. 
A proof  of  which  may  often  be  met  with  in  lands  where  a part  has,  from 
accident  or  other  caufes,  been  better  tilled  than  the  reft,  as,  though  they  be 
afterwards  conftantly  managed  in  precifely  the  fame  manner,  the  part  fo 
treated  always  affords  better  crops  than  thofe  which  have  not  had  the  advan- 
tage of  fuch  tillage  *. 

* Tull’s  Horfe-hoeio|;  Hufbandry,  8vo.  edit,  p.  44. 
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Where  the  nature  of  the  crop  is  fuch  as  to  be  greatly  retarded  and  injured 
in  its  growth,  by  the  occurrence  of  other  plants,  as  in  wheat  and  barley,  the 
land  will  conftantly  require  to  be  rendered  fine  and  mellow,  either  by  frequent 
ftirring  by  the  plough,  or  the  growing  of  fuch  preparatory  crops  as  have  a ten- 
dency to  bring  it  into  a friable  and  clean  ftate,  by  the  fliade  which  they  pro- 
duce, and  the  repeated  tillage  and  culture  which  they  receive  while  growing. 
And  where  fuch  plants  as  produce  large,  knobby,  or  tap  roots,  in  or  upon  the 
foil,  are  to  be  grown,  it  will  be  necefiary  to  have  the  land  well  broken  down, 
and  rendered  mellow  by  repeated  turning  over,  in  order  that  they  may  more 
readily  pufii  down,  or  extend  themfelves  in  other  dire6tions.  Befides,  it  has 
been  feen  that  a fine  ftate  of  tilth  is  always  the  moft  favourable  for  affording 
the  nourifhment  and  fupport  of  crops  in  a fre  e and  equal  manner*,  both  on 
account  of  its  admitting  the  fibrous  roots  of  the  plants  to  fpread  and  extend 
themfelves  with  more  facility,  and  the  manures  to  become  more  minutely  di- 
vided, and  more  intimately  blended  with  the  foils  ; as  well  as  from  the  fub- 
ftances  that  conftitute  the  food  of  the  plants  being  more  readily  and  more  co- 
pioufly  formed  by  the  chemical  combinations  and  decompofitions  that  take 
place  under  fuel;  circumftances.  And  further,  by  means  of  fuch  degrees  of  pul- 
verifation  and  mellownefs,  the  feed,  efpecially  when  it  is  of  the  fmaller  kind, 
is  not  only  more  equally  and  more  perfe6lly  covered,  but  its  vegetation  more 
quick,  from  its  becoming  more  fully  in  conta6t  with  the  mold,  and  from  the 
moifture  being  more  minutely  diffufed  and  retained  in  the  ground,  which  is  an 
advantage  of  much  importance  in  the  cultivation  of  many  forts  of  crops. 

In  the  choice  of  implements  for  the  performance  of  this  bufmefs,  the  agricul- 
tor  (hould  be  careful  that  they  are  well  fuited  to  the  nature  and  quality  of  the 
land,  as  it  is  not  poflible  that  any  particular  fort  of  plough  can  be  employed 
with  equal  facility  and  advantage  on  foils  of  different  deferiptions.  The  clayey, 
and  all  the  more  ftiff  and  heavy  kinds  of  land,  will  require  ploughs  of  more 
ftrength  than  thofe  of  the  thin  chalky,  and  a light,  fandy,  or  gravelly  nature. 
The  former  may  moftly  be  managed  in  a proper  manner  by  any  of  the  well-con- 
ftrufted  kinds  of  ftrong  ploughs,  as  the  Suffolk  iron/wing-plough^  &c.  and  the  latter 
by  thofe  of  the  light  fort,  as  the  Rotheram plough^  Small's  chain-plough.  See  f . But 
whatever  defeription  of  plough  may  be  had  recourfe  to,  it  is  a matter  of  the 
greatert  confsqrence  that  it  be  properly  formed  and  attached  to  the  draught, 
as  where  thefe  points  are  not  minutely  attended  to,  there  muft  conftantly  be 


* See  fe£Vion  on  Fallowing  of  Land. 
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aconfiderable  lofs.  in  the  economy  of  labour  and  time,  as  well  as  in  the  com- 
pletenefs  of  the  work.  With  fuch  ploughs  as  have  a fuitable  form  and  con- 
ftru6lion  for  pafling  through  the  earth  without  affording  unneceffary  refiftance, 
any  of  even  the  heavier  forts  of  foil  may  be  ploughed  with  little  more  than 
half  the  ftrength  of  team  that  is  employed  where  the  contrary  is  the  cafe.  It 
has  been  lately  found,  that  in  a light  loamy  foil,  Small’s  plough,  with  two 
horfes  a-breaft,  and  the  ploughman  driving  by  means  of  rope  reins,  w'as  ca- 
pable of  performing  its  bufmefs  with  equal  readinefs,  and  to  a greater  depth 
W'hen  requifite,  than  the  ordinary  ploughs  of  the  diftrid  with  four  horfes,  a 
ploughman,  and  a boy  as  a driver.  This  advantage,  it  is  conceived,  arifes 
from  the  “ fymmetry  of  its  parts,  and  the  formation  of  the  mold-board,  which 
is  of  caft-iron,  and  fo  conflruded  as  to  afford  the  leaf!  pofhble  refiftance  in  puff- 
ing through  the  earth ; and  in  giving  the  horfes  the  greateft  purchafe  in  their 
draught,  by  placing  them  near  the  plough  But  it  is  remarked  further,  that 
“ the  leaft  variation  in  the  formation  of  the  mold-board,  or  in  the  proportional 
diftance  of  the  refpefitive  parts,*’  is  capable  of  deftroying  the  effe£l  j which 
further  proves  the  neceffity  of  clofely  attending  to  what  has  been  mentioned 
above. 

Harrffa'ing. — This  is  a procefs  in  tillage  that  becomes  ufeful  after  ploughing 
has  been  performed,  both  with  the  view  of  breaking  down  and  reducing  the 
particles  of  the  foil,  fo  as  to  aid  the  pulverifation  that  has  been  effeded  by  the 
plough,  and  that  of  dragging  out  and  clearing  the  land  from  root  and  other 
weeds  that  may  have  commenced  their  growth,  as  well  as  for  the  purpofe  of 
covering  the  feed. 

In  the  two  firft  intentions  the  fize  and  weight  of  the  harrows,  and  the  length 
of  the  tines,  or  teeth,  fliould  in  moft  cafes  be  confiderably  greater  than  where 
the  covering  of  the  feed  forms  the  principal  obje61.  And  where  the  land  has 
been  laid  in  a rough  manner  by  the  plough,  and  there  are  many  weeds  of  the 
root  kind,  it  will  be  more  advantageous  and  effeftual  to  have  harrows  pafting 
in  a direSion  contrary  to  that  in  which  the  ground  has  been  ploughed,  as  by 
that  means  more  weeds  will  not  only  be  eradicated,  but  the  parts  of  the  foil  be 
more  fully  and  more  completely  divided,  broken  down,  and  reduced.  And 
where  feed-weeds  are  to  be  eradicated,  the  furface  ftiould  conftantly  be,  at 
firft,  made  as  fine  and  fmooth  as  the  nature  of  the  land  will  admit,  by  harrowing, 
to  promote  their  more  rapid  vegetation,  in  order  that  the  fubfequent  operations 
of  the  fame  kind  may  clear  the  land  in  a more  perfect  manner.  Drags,  fcari- 


*■  Campbell  in  Communications  to  the  Board  of  Agriculture,  vol.  III.  p.  233. 
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fiers,  fcufflers,  cultivators,  and  what  are  termed  fixed  harrows,  are  often  very 
effective  implements  iw  thcfe  different  intentions  where  the  foils  are  of  the  more 
ftiff  and  obftinate  qualifies.  Tines  of  different  conflru6tions,  according  to  the 
circumftances  of  the  land,  are  alfo  fometimes  employed  with  confiderable  be- 
nefit, in  breaking  and  reducing  the  hard  and  cloddy  condition  of  very  tena- 
cious and  ftubborn  foils  that  have  much  of  the  clayey  or  ftrong  loamy 
property. 

Where  the  defign  of  the  farmer  is  only  to  have  the  feed  covered  by  the  operation 
of  harrowing,  it  will  not  be  lefs  neceffary  to  have  the  furface  part  of  the  foil,  after 
the  feed  has  been  fown,  rendered  as  fine  and  mellow  as  the  quality  of  the  land  4 
will  allow,  as  where  this  is  negle£ded  the  moifture  is  not  fo  perfe611y  diffufed 
through  or  retained  in  the  mold,  nor  the  nourifhment  fo  equally  fupplied,  con- 
fequently  the  vegetation  and  growth  of  the  crop  muft  be  more  flow  and  imper- 
fe6i:.  It  is  however  remarked,  by  an  intelligent  writer,  that  though  “ it  is 
obvious  that  ftrong  land  requires  more  harrowing,  in  order  to  reduce  it  to  a 
pulverifed  ftate,  than  lighter  foils ; yet  as  all  foils  are  rendered  more  firm  and 
folid  by  harrowing,  the  lefs  a ftrong  foil  is  harrowed,  if  the  intention  is  anfwered, 
the  better.  On  the  other  hand,  light  fpongy  foils,  efpecially  where  there  is 
any  portion  of  mofs  (peat),  being  rendered  more  compaft  and  retentive  of 
moifture  by  harrowing,  can  fcarcely  get  too  much 

It  fhould  likewife  be  noticed,  that  in  all  the  more  heavy  and  retentive  kinds 
of  foil,  operations  of  this  fort,  as  well  as  thofe  of  ploughing,  fliould  be  as 
little  as  poflible  performed  when  the  feafon  is  inclined  to  be  wet ; while  in  all 
thofe  which  are  of  a fandy,  or  open,  porous  nature,  they  fliould  be  pra£tifed 
as  fparingly  as  the  circumftances  of  the  cafes  will  admit,  when  it  is  very  hot 
and  dry  ; as  in  the  firft,  great  injury  and  difadvantage  muft  arife  from  their 
poacl  ing,  and  becoming  mortary  j and  in  the  latter  from  the  too  great  evapo- 
ration and  dilfipation  of  moifture. 

In  refpefl  to  the  manner  of  performing  the  procefs  of  harrowing,  when  the 
feed  has  been  fown,  the  common  method,  according  to  the  author  juft:  men- 
tioned, is  firft  along  the  ridges,  then  acrofs,  and  then  along  again.  When 
the  ridges  are  level,  or  nearly  fo,  they  may,  he  obferves,  be  harrowed  either 
way  as  the  farmer  may  find  moft  convenient,  it  being  of  little  confequence  whe- 
ther the  harrow  go  firft  acrofs  or  along  the  ridges  of  a well-ploughed  field  in 
proper  tilth ; but  if  the  ridges  are  raifed  in  the  middle,  and  the  land  indif- 
ferently ploughed,  it  would  be  highly  improper  to  begin  by  harrowing  acrofs. 


*•  Donaldfon’s  Modern  Agriculture,  vol.  1,  p.  51. 
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as  thereby  a confiderable  fliare  of  the  feeds  would  fall  into  the  bottoms  of  the 
furrows,  and  be  prevented  from  vegetating. 

There  is  ftill  another  circumftance,  he  remarks,  in  regard  to  harrowing, 
which,  as  it  is  frequently  of  very  material  importance,  ought  not  to  be  omitted. 
It  often  happens,  that  after  a field  has  been  properly  fummer-fallowed,  manured, 
and  prepared  in  the  belt  manner  for  fowing  wheat,  the  farmer  is  prevented  from 
fo  doing  by  heavy  falls  of  rain.  Though  no  water  may  appear  on  the  field, 
yet  it  is  rendered  fo  poachy,  that  he  cannot  put  on  his  horfes  for  the  purpofe 
of  harrowing  in  the  feed,  and  that  circumftance  alone  prevents  him  from  fow- 
ing his  wheat  in  due  feafon.  In  fome  parts  of  Scotland  a method  has  been 
tried  to  remedy  this  inconvenience  j which,  when  the  ridges  are  flraight,  and 
not  over  broad  or  too  high  raifed  on  the  crown,  has,  he  fays,  been  found  to 
anfwer  beyond  every  expeftation  that  could  be  formed.  It  is  as  follows : An 
axle,  equal  in  length  to  the  breadth  of  the  ridge,  is  fixed  on  two  cart-wheels ; 
and  to  this  axle  is  chained  as  many  harrows  as  will  cover  the  breadth  of  the 
ridge.  To  each  of  the  ends  of  the  axle  two  horfes  are  yoked,  and  made  to 
walk  along  in  the  furrows  of  the  ridge ; the  wheels  turning  eafily  round,  and 
following  the  horfes  in  the  furrows ; the  horfes  feet  are,  by  this  expedient, 
prevented  from  doing  any  injury,  and  the  feed  is  as  efTe6tuaIly  covered  as  in  the 
ordinary  way.  It  is  neceflary,  however,  he  fays,  that  the  harrows  fhould 
not  be  turned  fhort  at  the  end  of  the  ridge.  But,  to  avoid  confulion,  it  is  better 
to  go  along  one  ridge,  and  return  by  another,  which  may  be  done  as  often  as 
is  judged  requifite  for  harrowing  the  field  in  a fufficient  manner. 

But  though  crops  may,  by  contrivances  of  this  nature,  be  put  into  the  ground 
in  the  moft  proper  feafon,  under  fuch  circumflances,  they  muft  often  be  liable 
to  great  injury,  or  even  deftru6lion,  from  the  abundant  wetnefs;  it  would 
probably,  therefore,  be  a better  pradtice  to  have  the  lands  prepared  fo  early 
as  that  the  opportunity  of  a dry  time  might  be  afforded  for  harrowing  in  the  feed 
in  the  ordinary  way. 

When  grafs  feeds  are  fown,  the  operation  of  harrowing  fliould  be  performed 
only  in  a flight  manner,  and  with  a very  light  harrow,  that  has  fhort  tines  or 
teeth  j as  where  thefe  circumflances  are  not  regarded,  they  will  be  liable  to  be 
put  in  too  deep,  and  their  vegetation  of  courfe  greatly  retarded,  if  not  wholly 
prevented. 

Rolling. — This  is  another  operation  in  the  tilling  of  land,  that  is  equally 
employed  for  breaking  down  and  reducing  the  foil  to  a fine  flate  of  tillage,  and 
for  levelling  and  rendering  it  fmooth,  after  the  feed  has  been  harrowed  in.  In 
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the  ftiff,  heavy,  and  adhefive  foils  of  different  kinds,  the  roller  may  frequently 
be  made  ufe  of,  in  the  firft  intention,  with  very  great  advantage  ; but  it  fliould 
only  be  employed  when  fuch  lands  are  tolerably  dry,  for  when  drawn  over  the 
ground  under  the  contrary  circumftances,  little  benefit  can  be  afforded  in  the 
way  of  pulverifation,  while  much  mifchief  mufl  be  produced  by  the  poaching 
of  the  horfes,  and  the  plaftering  of  the  earth  round  the  implement.  But  by 
ufing  it  in  the  manner  juft  direfted,  all  the  lumpy  or  cloddy  parts  of  the  fur- 
face  foil  may  be  effeftually  cruflied  and  reduced  into  a fine  powdery  ftate,  fit 
for  the  reception  of  the  feed.  Or  if  in  fuch  forts  of  foil  it  be  applied  in  the 
intervals  betw^een  the  different  harrowings,  it  may  contribute  much  in  the  fame 
WMy,  not  merely  by  reducing  a great  number  of  the  lumps  by  the  preffure  that 
it  caufes,  but  by  forcing  others  fo  much  into  the  ground  that  they  may  be 
aSled  upon  and  further  broken  down  by  the  fermentation  that  moftly  takes  place 
in  the  foil  after  land  has  been  ftirred.  In  all  the  light  and  more  porous  forts 
of  foil,  very  beneficial  confequences  may  alfo  be  derived  from  this  operation,, 
by  the  confolidation  of  furface  that  is  thus  produced,  and  the  more  perfeft 
retention  of  raoifture,  by  which  the  feed,  efpecially  if  of  the  fmall  kind,  is 
enabled  to  vegetate  more  equally,  as  well  as  in  a more  expeditious  manner. 

In  cafes  where  land  has  been  left  roughafter  ploughing,  for  the  purpofe  of  more 
effe£lually  deflroying  root  weeds,  it  may  alfo  be  of  utility,  by  being  employed 
before  the  harrows,  to  give  them  more  power  in  laying  hold  of  and  reducing 
the  foil.  And  by  the  pulverifation  that  it  affords,  and  the  more  perfefl  reten- 
tion of  moifture  that  it  caufes  in  confequence  of  the  furface  being  rendered 
more  clofe  and  compact,  the  feed-weeds  are  produced  more  abundantly,  and 
more  readily  deftroyed.  It  is  likewife  in  thefe  laft  methods  that  it  proves  fo 
higldy  beneficial  in  all  cafes  where  grafs  feeds  are  fown  j as  well  as  by  the 
equality  and  fmoothnefs  of  furface  that  is  thereby  produced*.  It  is  well  ob- 
ferved,  by  the  fame  writer,  that  if  no  other  benefit  were  derived  from  rolling 
lands  in  tillage  than  fmoothing  the  furface,  even  that  in  harvefl  is  of  material 
confequence,  more  efpecially  where  the  crops  are  cut  down  with  the  fcythe^ 
which  is  general  in  moft  of  the  fouthern  diftrifls  of  the  kingdom,  and  which 
the  increafing  fcarcity  of  labourers  muft  foon,  in  all  probability,  introduce  into 
thofe  of  the  north. 

Manuring. —In  the  application  of  manures  to  lands  in  the  ftate  of  til- 
lage, conftant  attention  will  not  only  be  neceffary  to  the  nature  and  quality  of 
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the  foil  and  manure,  but  to  the  kind  of  crop  that  is  to  be  grown  with  it,  and 
the  feafon  of  the  year,  as  well  as  the  manner  of  its  being  laid  on  the  land. 
Without  proper  management  in  all  thefe  refpefts,  much  expence  and  wafte 
of  manure  may  often  be  incurred  to  little  or  no  advantage.  For,  from  what 
has  been  already  advanced,  it  is  fufficiently  evident,  that  fome  particular  forts 
of  manures  are  better  fuited,  and  more  capable  of  producing  beneficial  effefts 
on  fome  kinds  of  land  than  others*.  Thus,  on  the  ftrong,  clayey,  or  loamy 
foils,  thofe  of  the  animal  or  dung  kinds,  and  which  are  capable  of  affording 
large  proportions  of  ammonia  or  carbonaceous  matter  in  proportion  to  their 
bulks,  and  fuch  fubftances  of  the  calcareous  kind,  whether  burnt  into  lime, 
or  ufed  in  their  natural  ftate,  as  are  the  mod  friable,  or  have  the  lead  tendency 
to  bind  and  cement  the  particles  of  foils  together,  are  the  mod  fuitable  and 
proper.  And  other  matters,  fuch  as  fand,  and  many  fimilar  bodies,  that  are 
capable  of  dividing  and  feparating  the  parts  of  fuch  diff  forts  of  land,  may 
frequently  be  employed  with  great  benefit  in  the  view  of  altering  the  conditu* 
tion  and  texture  of  them  mechanically,  though  they  polfefs  little  virtue  in  the 
j way  of  manures.  But  thofe  kinds  of  materials  that  have  any  great  difpofition 
' to  increafe  the  diffnefs  and  tenacity  of  the  foils,  mud  be  carefully  avoided. 

Hence  clayey  marie,  and  all  the  more  diff  and  tenacious  earthy  fubdances,  as 
j well  as  what  are  termed  by  farmers  the  hot  forts  of  lime,  are  in  fuch  cafes 
difadvantageous  and  improper  for  the  purpofes  of  manure 

Where  fand  is  employed  on  foils  of  this  defeription,  it  fhould  be  laid  on  them 
1 where  convenient,  in  proportions  fuitable  to  the  tenacity  and  diffnefs  of  the  land, 
and  under  fuch  eircumdances  of  tillage  as  that  it  may  be  the  mod  capable  of 
being  minutely  blended  with  it. 

The  common  fand  can,  however,  only  be  laid  upon  lands  with  the  view  ofits 
altering  their  textures,  fo  as  to  render  them  more  mellow  and  proper  for  the 
growth  of  grain  crops.  Sea  fand  will  be  found  highly  benedcial,  not  only  in 
this  view%  but  likewife  in  conveying  a portion  of  fertility.  But,  from  the  fa- 
line  matters  that  it  may  contain,  it  may  be  either  laid  immediately  on  the  land, 
or  be  mixed  with  dung  and  other  manures  into  a compod  before  this  is  done, 
according  to  the  eircumdances  under  which  it  is  laid  on. 

On  the  perfedfly  loamy  foils,  efpecially  where  they  are  of  the  mellow  and  more 
friable  defeription,  almod  every  fort  of  manure  that  is  produced  on  the  farm 
may  be  made  ufe  of  with  benefit.  But  where  they  approach  much  towards  the 
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ftiffnefs  of  the  heavier  forts  of  foils,  clayey  marles  may  be  improper,  and  where 
they  abound  with  calcareous  matters,  lime,  chalk,  and  other  fubftances  of  the 
fame  kind,  lliould  be  lefs. freely  employed. 

In  the  application  of  manure  to  lands  of  the  marjhy  kind,  when  they  are 
brought  into  a date  of  aration,  fmilar  attention  will  likewife  be  necelTary.  It 
has  been  obferved,  that  where  thefe  foils  are  compofed  of  a heavy,  moifl:  fleech, 
a very  fluggirti  fpecies  of  land  is  formed,  on  which  the  crop  is  lodged  from 
year  to  year,  before  it  arrives  at  maturity,  which  makes  it  of  little  value.  A 
quantity  of  fand  from  the  beds  of  rivers,  when  laid  on  fuch  foils,  enables  them^ 
however,  to  produce  excellent  crops  of  lump  grain,  which  Hands  until  they  are 
cut  down 

But  on  the  fandy  and  all  the  lighter  forts  of  tillage  lands,  fuch  manures  as 
polfcfs  the  property  of  promoting  and  augmenting  the  tenacity,  or  of  bringing 
the  particles  more  clofely  together,  of  retaining,  moifture,  and  of  affording 
liability  to  the  roots  of  plants,  will  be  the  moft  favourable.  In  thefe  views, 
clayey  marie,  the  fediments  and  depofitions  of  ponds  or  rivers,  loamy  and  peaty 
earths,  &c.  with  farm-yard  dung,  may  be  had  recourfe  to  with  propriety. 

In  Suffolk,  on  the  fandy  diftri£ls,  the  earthy  fubftance  applied  is  generally 
a clay  marie ; though  a pure,  or  nearly  a pure  clay,  is  preferred  to  very  loofe 
fands.  But  when  the  clay  is  not  of  a good  fort,  that  is,  when  there  is  none, 
or  fcarcely  any  clay  in  it,  but  it  is  an  imperfetl,  and  even  a hard  chalk,  there 
are  great  doubts  how  far  it  anfwers,  and  in  many  cafes  it  has  been  fpread  to 
little  or  no  advantage.  The  quantity  ufual  is  from  fixty  to  eighty,  and  fome- 
times  one  hundred  loads  an  acre,  the  load  containing  about  thirty-two  bulhels. 
Many  experienced  farmers,  however,  prefer  carrying  forty  or  fifty  loads  only,  and 
repeating  it  after  the  firft  courfe.  The  bell  mode  of  doing  it,  according  4o 
fome,  is  to  lay  down  the  land  with  grafs-feeds  for  a couple  of  years,  and 
then  lay  the  clay  upon  the  turf  the  latter  end  of  the  fummer,  and  break 
up  the  land  in  the  fpring  following,  to  fet  with  peafe,  if  the  land  be  pro- 
per for  that  crop.  It  is,  indeed,  conceived,  that  one  hundred  loads  per 
acre  are,  perhaps,  not  too  much  for  newly  cultivated  heaths  or  warrens. 
But  for  other  fleet  foils,  which  have  been  for  a long  time  under  cultivation, 
fifty,  or  at  moll  feventy  loads,  are  quite  fufficient. — On  fuch  foils,  to  lay  on 
too  much  is  attended  with  great  lofs.  In  this  way  the  land  receives  more 
immediate  benefit,  and  double  the  number  of  acres  may  be  clayed  in  the  firft 
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years  of  the  farmer’s  leafe,  without  any  additional  expence  The  duration, 
and  indeed  the  whole  effedt,  it  is  obferved,  depends  much  on  the  courfe  of 

crops  purfued.  If  the  plough  be  too  freely  ufed,  and  corn  fown  too  often,  it 

anfwers  badly,  and  the  efie£l  is  foon  lofl: ; but  with  good  management  it  lafts 
twenty  years.  Where  the  management  is  good,  and  the  clay  well  adapted  to 
the  land,  the  profit  is  alfo  very  great.  In  many  cafes  a courfe  of  fallow  and 
rye,  or  light  oats,  is  converted  to  fine  barley,  clover,  and  wheat,  and  the  pro- 
duce of  the  foil  multiplied  twenty-fold  ; but,  on  the  contrary,  the  cafes  in  which 
the  return  has  been  inadequate,  are  not  a few.  And  it  is  believed  that  it  will 
be  found,  that  on  foils  that  will  yield  faintfoin,  it  is  more  profitable  to  culti- 
vate grafs,  than  to  clay  the  land  for  corn.  There  are  various  forts  of  clay  in 

ufe ; fome  fo  exceedingly  ftrong  and  loamy,  that  they  will  not  mix  with  the 

foil  j others  ftrong  and  full  of  particles  of  chalk ; and  another  fort  very  tender, 
and  which  has  a mixture  of  fand  : the  fecond  is  believed  to  be  the  beft ; the 
ufe  of  it  prevails  very  much  at  prefent,  in  the  ftrong  wet  lands  in  high  Suffolk, 
even  where  clay  is  ploughed  up.  Within  a few  years,  the  mixing  clay  with 
maiden  earth  and  muck  out  of  the  farm-yards  is  very  much  praftifed  i and 
good  farmers  tell  you,  that  muck  fhould  never  be  carried  upon  the  land  alone  : 
the  reafon  of  which  it  is  faid  is,  that  muck  produces  ftraw  with  little  corn  j 
but  to  grow  a full  crop  of  corn,  compoft  muft  be  ufed  f . 

It  is  alfo  faid  to  be  a great  improvement  in  the  applying  of  clay,  or  marie,  to 
lands,  to  make  ufe  of  lingle-horfe  carts,  inftead  of  the  common  tumbril,  or 
heavy  cart.  Calcareous  materials,  both  in  their  pulverifed  raw  ftate,  and  that 
of  calcination,  may  in  many  inftances  alfo  be  applied  to  foils  of  the  above  de- 
fcription,  with  very  beneficial  confequences. 

It  has,  however,  been  well  obferved,  that  prrevious  to  the  application  of 
either  chalk,  lime,  or  gypfum,  particular  attention  fhould  be  paid  to  the  nature 
of  the  fand.  If  it  fhould  appear  to  owe  its  origin  to  lime-ftone,  marble,  fhells, 
or  other  fuftances  that  admit  of  being  burnt  into  lime,  the  addition  of  calca- 
reous matter  would,  in  moft  cafes,  be  ufelefs.  At  all  events,  the  application 
of  thefe  fubftances  fhould  be  firft  made  on  a fmall  fcale,  in  order  to  afcertain 
the  effefts  they  would  produce 

Mofs  or  peat  earth,  either  in  a ftate  of  combination  with  farm-yard  dung  or 

* In  regard  to  the  expence  of  this  application,  it  Is  obferved,  that  the  men  are  paid  from  27s.  to  30s. 
per  one  hundred  and  twenty  loads,  for  filling  and  fpreading,  earning  los.  or  1 is.  a- week  j and  the  ex- 
pence of  teams  is  about  as  much  more.  When  this  manuring  is  done,  therefore,  on  very  poor  land, 
the  cxpence  is  nearly  equal  to  the  value  of  the  fee-fimple  of  the  eftate. 

t Agricultural  Survey  of  the  County  of  Suffolk.  J See  Middleton’s  Report  of  Middlefex,  p.  145. 
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i-n  its  natural  (late,  has  likewife  been  found  highly  ufeful.  Upon  light  land,  where 
there  is  a great  propr)rtion  of  fand  or  gravel,  the  molTy  material  naturally  retains 
the  rain  and  the  dew,  which  that  kind  of  foil  could  not  naturally  retain  ; and 
by  this  fupply  of  mohfiire,  preferves  fuch  dry  foils  from  the  effefts  of  fevere 
drought.  After  it  is  ploughed  in,  it  likewife  not  only  a£is  as  a fponge,  but 
forms  an  addition  to  the  llaple  of  the  land,  which  are  circumftances  not  to  be 
difregarded  in  the  ufe  of  manures*.  The  manure  produced  by  the  turning  in 
of  fuccuicnt  green  vegetable  crops,  may  alfo  fometimes  in  foils  of  this  kind  be 
attended  with  fuccefs. 

In  the  arable  management  of  peaty,  molfy,  or  moory  foils,  the  mod  advan- 
tageous application  in  the  way  of  manure  in  the  firft  inftance  will,  in  general, 
be  that  of  lime,  or  fome  other  of  the  fubftances  that  abound  in  calcareous 
matter,  in  large  proportions,  together  with  the  aflies  that  have  been  formed 
where  the  praffice  of  paring  and  burning  has  been  adopted  in  bringing  them 
into  cultivation.  And  after  thefe  have  been  well  incorporated  with  the  foil, 
farm-yard  dung,  where  it  can  be  procured,  may  be  had  recourfe  to  with  great 
benefit.  Clay,  fand,  gravel,  and  various  earthy  fubftances  of  a fimilar  nature, 
may  alfo  often  be  made  ufe  of  on  fuch  foils  with  great  utility  in  the  way  of  ren- 
dering them  more  firm,  and  giving  them  greater  compaflnefs  of  texture  t- 

In  the  ufe  of  manures,  befides  adapting  them  to  the  nature  and  properties 
of  the  foils,  the  agricultor  fliould  be  careful  to  apply  them  in  fuch  ways  as  may 
be  raoft  fuitable  for  the  production  of  their  fulleft  effects.  In  this  view,  the 
nature  of  the  crop,  the  condition  of  the  manure,  and  the  mode  of  its  applica- 
tion, are  to  be  well  confidered  for  it  has  been  found  from  pra6tical  trials,  that 
where  particular  forts  ot  manure  have  either  been  naturally  found  in  the  foils, 
or  artificially  laid  upon  them,  fome  kinds  of  crops  may  be  grown  and  brought 
to  perfe6tion  much  more  completely  than  where  fuch  impregnations  have  not 
taken  place ; while  on  the  contrary,  other  forts  of  crops  can  fcarcely  be  pro- 
duced at  all  until  a different  fort  of  manure  has  been  incorporated  with  the 
mold.  Thus  it  is  obferved  that  the  common  pea,  whether  white  or  grey, 
cannot  be  reared  to  perfeftion  in  any  field  which  has  not  been  either  naturally 
or  artificially  impregnated  with  fome  calcareous  matter.  And  hence  it  is  fup- 
pofed  to  happen,  that  peas  are  rarely  cultivated  univerfally  as  a field  crop,  un- 
lefs  in  thofe  parts  of  the  country  where  either  lime,  marie,  or  chalk  abounds, 
or  upon  ftrong  clays:  except,  indeed,  on  the  fea  coaft,  w'here  fliell-fifh  are 
often  catched  in  abundance,  and  where  the  fields  are  manured  with  their  fhells 
in  a ftate  of  mixture  with  dung.  Bwt  it  is  remarkable,  that  a foil  that  could 

Agricultural  Survey  of  Perthfliire,  p,  297.  f Ibid.  298. 
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fcarcely  have  brought  one  pea  to  perfection,  although  richly  manured  with 
dung,  from  their  running  too  much  to  haum,  and,  after  blolToming,  dying  away 
without  becoming  ripe,  if  it  has  once  had  lime  applied  upon  it,  is  capable, 
when  properly  prepared  in  other  refpects,  of  producing  plentiful  crops  of  peas 
ever  afterwards  *.  It  is  further  remarked  by  the  fame  writer,  on  the  rcfult  of  an 
experiment,  in  which  the  ridge  of  a field  that  had  been  miflTed  in  liming  pro- 
duced no  good  wheat,  while  all  the  other  parts  alforded  a full  crop,  that  lime, 
or  fome  other  calcareous  material,  is  equally  necefiary  for  the  production  of 
good  wheat  crops  as  for  thofe  of  the  pea  kind.  The  general  obfervation  that 
the  wheat,  where  this  fort  of  manure  has  been  employed,  is  thinner  in  the  fkin, 
more  plump,  and  yields  better,  feems  alfo  to  favour  the  fame  conclufion.  Im- 
pregnations of  this  fort  appear  likewife,  it  is  fuppofed,  particularly  favourable 
for  the  production  of  barley  crops,  much  more  fo,  efpecially  if  in  large  pro- 
portions, than  for  thofe  of  oats. 

But,  on  the  contrary,  turnip  crops  are  found  to  be  produced  in  the  beft  man- 
ner where  the  land  has  been  enriched  by  means  of  dung ; while  lime,  or 
other  calcareous  fubftances,  do  not  promote  their  growth  in  nearly  fo  high  a 
degree.  This  is  alfo  in  fome  meafure  the  cafe  with  cabbage,  potatoe,  and  other 
crops  of  a fimilar  kind.  Hence  it  is  concluded  by  the  author  juft  mentioned, 
that  turnips  are  the  moft  fuitable  for  firft  improving  crops  in  fuch  diftriCls  as 
are  deftitute  of  calcareous  matter,  and  peas  in  thofe  which  abound  with  it; 

As  in  the  cultivation  of  different  forts  of  crops  there  are  fome  that  require 
large  fupplies  of  nourifhment  during  the  more  early  ftages  of  their  growth, 
w'hile  others  demand  fmaller  proportions,  but  to  be  continued  with  great  regu- 
larity and  evennefs  for  a confiderable  length  of  time,  it  will  be  proper  and  ad- 
vantageous to  apply  the  manures  in  fuch  ftates  as  may  be  the  moft  favourable 
for  thefe  purpofes.  Thus,  where  thofe  forts  of  luxuriant  crops  that  ftand  in 
need  of  much  fupport  in  their  early  growth,  fuch  as  potatoes,  cabbages,  turnips, 
carrots,  peas,  beans,  and  other  fimilar  ones,  they  ftiould  not  only  be  laid  upon 
the  land  in  a lefs  reduced  ftate,  efpecially  where  the  lands  are  light,  but  be 
applied  in  fuch  a manner  as  that  the  crops  may  derive  the  benefit  of  them  ia 
the  moft  full,  equal,  and  expeditious  manner.  Hence  in  the  two  firft,  as  w-ell, 
perhaps,  as  in  fome  of  the  other  kinds,  it  may  be  the  moft  beneficial  method  to 
place  it  in  drills  with  the  fets  or  plants,  and  in  the  latter  to  be  lightly  ploughed, 
harrowed,  or  otherwife  put  in,  immediately  before  the  feed  is  fown.  But  as 
in  the  turnip,  and  other  fimilar  crops,  from  the  fmallnefs  of  the  feed,  and 
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other  circumftances,  a much  finer  (late  of  furface  is  necefTary  than  for  the  other 
kinds,  it  may  be  proper,  efpecially  where  the  manure  is  only  harrowed  in,  to 
have  it  fhorter  and  more  rotten  than  in  the  other  cafes.  It  has  alfo  been  re- 
marked, that  by  depofiting  the  manures  in  drills,  much  advantage  will  be  derived 
in  the  faving  of  fuch  articles,  as  well  as  in  the  crops’  being  more  eflPeQ:ually  Sup- 
ported, and  confequently  more  productive.  Befides,  the  manures  in  this  way 
are  more  completely  fecured  againft  the  effects  of  evaporation  *. 

In  the  application  of  manure  for  grain  crops,  as  they  are  frequently  liable, 
efpecially  in  the  better  forts  of  foils,  to  be  greatly  injured  by  an  over-luxuriant 
growth,  where  the  dreflings  are  laid  on  for  the  immediate  crop,  it  may  be  a 
better  praCtice  in  fuch  cafes  to  have  them  applied  with  the  different  prepara- 
tory fallow,  or  green  crops,  fuch  as  turnips,  peas,  beans,  cabbages,  carrots, 
&c.  as  in  this  way  great  advantages  will  be  obtained,  not  only  in  the  produc- 
tion of  fuch  crops,  and  their  bringing  the  lands  into  the  moft  perfect  order  for 
the  growing  of  grain,  but  in  the  manures  being  more  fully  and  more  com- 
pletely blended  and  incorporated  with  the  foils.  Where  the  quality  of  the 
land  is  not  very  good,  and  the  method  of  fummer  fallowing  is  purfued,  it  may, 
however,  in  feme  inflances,  be  a good  method  to  apply  the  manures  upon  the 
fallows,  both  for  the  wheat  and  barley  crops  ; as  under  fuch  circumftances  of 
the  land,  it  is  probable  they  are  moft  capable  of  being  minutely  blended  with 
the  foil,  and  -confequently  of  affording  the  moft  equal  fupport  to  the  grain. 
Where  calcareous  fubftances,  fuch  as  fine  chalk  and  the  fliell  marles,  are  to 
be  made  ufe  of,  it  may  alfo  be  the  moft  fuitable  method  to  apply  them  when 
the  lands  have  been  reduced  to  a confiderable  degree  of  pulverifation  and  fine- 
nefs,  by  ploughing,  or  other  means  ; as  under  fuch  circumftances  they  will  be 
much  better  and  more  minutely  divided  and  incorporated  with  the  mold  of 
the  foils  than  could  otherwife  be  the  cafe,  a point  on  which  we  have  feen 
that  much  advantage  depends  in  the  application  of  fuch  matters.  Such  mate- 
rials are  frequently  laid  on  the  land  in  their  fimple  ftates,  and  in  making  ufe  of 
them  at  firft  upon  a foil,  it  may  be  the  moft  beneficial  method  ; but  where  they 
are  often  repeated,  the  praCtice  of  mixing  them  with  earthy  or  other  fubftances 
may  be  more  advantageous  f. 

But  in  whatever  way  or  on  whatever  defcription  of  tillage  land  the  manure  of 
the  farm  may  be  principally  applied,  it  fhould  never  at  firft  be  depofited, 
or  covered  up  too  deeply,  in  the  foil ; as  where  a large  mafs  of  earthy  matter  is 
placed  upon  the  manure,  the  effe£ts  are  not  only  much  flower,  but  liable  to  be 


• Experienced  Farmer,  vol.  L 
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exerted  when  they  cannot  be  of  the  moft  utility  in  aiding  the  growth  of  the 
crops.  Befides,  as  moft  of  thci^iibftances  employed  in  this  way  have  much  ten- 
dency to  fink  down  to  the  inferior  and  more  folid  parts  of  the  foils  below  by  the 
rains,  and  the  neceflTary  hoeing  and  ftirring  that  muft  fucceed,  they  will 
be  fooner  out  of  the  reach  of  the  abforbent  roots  of  the  plants  which  they  are 
defined  to  fupport,  which  for  the  moft  part  only  extend  themfelves  in  a fu- 
perficial  manner.  They  fliould,  however,  in  every  cafe,  be  fo  covered  or  placed 
in  the  earth,  as  that  the  diflipating  procefs  of  evaporation  may  be  effedlually 
guarded  againft. 

In  regulating  the  proportions  or  quantities  in  which  manures  ought  to  be  ap- 
plied to  lands  under  the  ftate  of  tillage,  various  circumftances  are  to  be  taken 
into  confideration,  fuch  as  the  nature,  fituation,  and  condition  of  the  land,  the 
manner  in  which  it  has  been  previoufly  employed,  the  kind  of  crop  that  is 
to  be  grown,  and  the  ftrength  or  goodnefs  of  the  manure  to  be  applied.  In 
bringing  different  forts  of  land  into  cultivation,  where  they  are  naturally  poor 
and  thin  in  the  ftaple,  or  where  they  have  been  much  reduced  and  exhaufted 
by  injudicious  modes  of  cropping,  as  well  as  where  full  crops  of  thofe  luxu- 
riant vegetables  that  require  much  fupport  are  to  be  cultivated,  it  will,  in  gene- 
ral, be  the  beft  pra£lice  to  apply  fuch  full  dreflings  at  once,  as  may  be  fufficient 
to  bring  the  lands  into  fome  ftate  of  richnefs  and  improvement,  and  at  the  fame 
time  render  them  capable  of  fuftaining  the  crops  that  may  be  put  upon  them  ; 
as  where  fmall  quantities  are  only  laid  on  at  once  in  fuch  cafes,  much  lofs  is 
moftly  fuftained  in  the  poverty  of  the  crops,  as  well  as  in  the  great  length  of 
time  that  is  required  to  bring  the  lands  into  a fuitable  condition  for  the  pur- 
pofes  of  tillage. 

In  the  applying  of  different  forts  of  dung,  and  all  thofe  manures  that  are  in  . 
a fuitable  condition  for  immediately  imparting  to  the  earth  fuch  fubftances  as 
are  proper  for  the  nutrition  and  fupport  of  crops,  efpecially  where  the  principal 
objetl  of  the  agricultor  is  the  benefiting  of  grain,  or  fuch  other  forts  of  crops 
as  may  be  dire£Uy  cultivated,  and  not  that  of  the  more  diftant  advantage  and 
improvement  of  the  foil,  confiderable  favings  in  the  quantities  of  the  manures  may 
probably  often  be  made,  by  laying  them  upon  the  land  and  blending  them  with 
the  mold  as  nearly  as  poflible  to  the  periods  of  fowing  or  putting  in  the  crops  ; as 
in  this  way  there  will  be  but  little  lofs  from  the  diflipation  or  wafhingaway  of  the 
nutritious  matters  before  the  crops  are  in  a ftate  to  be  benefited  by  them,  as  muft 
always  be  the  cafe  to  a greater  degree  than  is,  perhaps,  generally  fuppofed,  where 
the  contrary  pra£tice  is  purfued.  In  this  method,  they  may  be  employed  with 
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great  propriety  to  the  wheat,  barley,  pea,  or  turnip  crops,  by  being  equally 
fpread  out  upon  the  prepared  land,  and  then  turned  into  it  by  means  of  the  feed 
furrow,  which  in  fuch  cafes  Ihould  in  general  be  very  light,  or  only  fuch  as  is 
juft  neceflary  to  cover  them  well. 

The  quantity  of  manures  of  this  kind  that  will  ufually  be  requifite  to  be  laid 
upon  land  under  fuch  circumftances,  though  it  muft  vary  confiderably  accord- 
ing to  the  ftate  of  the  foil,  and  the  goodnefs  of  the  dung,  will,  in  general,  be 
from  about  fifteen  or  fixteen  to  twenty  tons  the  ftatute  acre.  Where,  how- 
ever, the  main  object  of  the  farmer  is  that  of  bringing  the  land  into  a proper 
ftate  of  cultivation,  or  that  of  affording  a confiderable  degree  of  amelioration 
and  improvement,  it  will  often  be  neceflary  to  have  recourfe  to  much  larger 
quantities  if  it  be  poflible  to  procure  them. 

In  turning  down  clover,  or  other  new  lays,  where  there  is  a confiderable  pro- 
portion of  vegetable  matter  upon  the  furface,  with  the  view  of  fowing  wheat 
or  other  crops  upon  them,  it  will  feldom,  perhaps,  be  requifite  to  have  recourfe 
to  fuch  full  dungings  as  may  be  proper  under  other  circumftances ; but  in  all  fuch 
cafes  the  manures  fliould  not  be  turned  into  them  to  too  great  a depth,  as  where 
that  is  done  the  immediate  crop  will  often  derive  little  or  no  benefit  from  fuch 
dreflings. 

But  in  whatever  method,  and  in  whatever  proportions,  manure  of  the  dung 
kinds  may  be  employed,  it  fliould  always  be  fpread  out  with  as  much  evennefs 
as  poffible,  and  be  turned  into  the  foil  as  foon  afterwards  as  the  work  can  be 
performed  with  facility. ' In  conveniently  accomplifhing  thefe  points,  it  will  be 
neceflary  to  depofit  it  upoi?  the  land  in  fmall  heaps,  and  not  to  have  too 
much  carried  out  at  a time  ; as  by  the  firft  method  the  fpreading  may  be  effected 
with  much  greater  exaftnefs,  and  by  the  latter,  the  whole  may  be  turned 
into  the  foil  fo  quickly  after  its  application  as  to  prevent  the  wafte  arifing 
from  evaporation,  or  the  effe6ts  of  rain,  circumftances  of  great  confequence 
where  manures  may  be  applied  either  in  very  dry  or  rainy  feafons. 

But  where  fubftances  of  the  calcareous  kinds,  fuch  as  lime,  chalk,  marie, 
flielly  matters,  and  even  fea  or  other  forts  of  fand,  are  to  be  made  ufe  of  in  the 
way  of  manures  to  tillage  lands,  as  much  of  their  beneficial  effefts  evidently 
proceeds  from  their  being  very  minutely  blended  with  the  particles  of  the  foils, 
they  may  be  applied  with  the  grea'eft  chance  of  advantage  where  the  lands 
are  undergoing  the  culture  of  repeated  ploughing,  as  in  fallowing  for  wheat, 
turnips,  &c.  for  in  fuch  circumftances  their  parts  are  in  the  greateft  ftate  of  divi- 
fion,  or  what  by  farmers  is  moftly  termed  mellownefs,  and  of  courfe  in  the 
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moll  fuitable  condition  for  admitting  the  particles  of  fuch  materials  to  be  the  moll 
evenly  blended  and  incorporated  with  them.  In  this  intention,  thefe  forts  of 
materials  fliould  always  be  fet  on  in  fuch  a manner,  and  be  in  fuch  fine  Hates  of 
pulverifation,  as  that  they  may  be  fpread  out  upon  the  lands  very  equally.  By 
choofing  a rather  dry  feafon  for  the  bufinefs,  and  depofiting  the  fubftances  in 
fmall  heaps  along  the  ridges  of  the  fields,  fuch  work  may,  in  general,  be  w^ell 
and  conveniently  executed. 

It  is  obvious,  from  what  has  been  already  advanced  concerning  the  nature 
and  operation  of  thefe  forts  of  manures,  that  they  mull  be  ufed  in  different 
■ quantities  or  proportions,  according  to  their  qualities,  and  the  differences  in 
the  foils*.  It  is,  however,  the  common  pra6lice  to  apply  a larger  quantity  to 
the  heavy  and  ftiff  forts  of  land  than  to  thofe  of  the  lighter  kinds.  Lime  is 
ufed  in  different  diflri£ls  at  the  rate  of  from  one  to  four  or  five  hundred  bufhels, 
in  proportion  as  the  foils  feem  to  Hand  in  need  of  it.  Chalk,  in  its  calcined 
Hate,  is  employed  in  the  proportion  of  from  one  to  two  hundred  bulliels,  and 
1 in  its  crude  Hate  to  a much  larger  extent.  Marie  and  fea  or  other  forts  of  fand 
are  laid  on  in  various  proportions  from  one  to  two  thoufand  bufliels,  and  in 
many  cafes  even  confiderably  moref.  When  ufed  on  tillage  lands,  marie 
fhould  always  be  well  broken  down  and  reduced,  as  without  this  being  duly 
attended  to,  but  little  benefit  will  often  be  produced. 

Where  lime,  either  from  chalk  or  limeHone,  is  made  ufe  of  in  repetition  on 
i the  fame  land,  it  may  frequently  be  more  beneficial  to  employ  it  in  the  form  of 
compoH,  with  rich  earths  and  other  materials,  than  in  its  pure  Hate,  as  under 
fuch  circumflances  its  effects  in  different  cafes  haVe  been  obferved  to  be  more 
beneficial.  When  made  ufe  of  in  fuch  a Hate,  the  quantity  laid  on  muH,  how- 
ever, be  confiderably  larger  in  proportion  to  the  goodnefs  of  the  fubHances  that 
, are  blended  with  the  lime. 

In  the  applications  of  lime  to  the  furface  of  coarfe  forts  of  land,  with  the 
I intention  of  breaking  them  up,  and  bringing  them  into  the  Hate  of  tillage, 

I much  larger  quantities  than  have  been  mentioned  above  may  fometimes  be 
t required,  and  which  muH  be  regulated  by  the  nature  and  fituation  of  fuch 
1 lands,  as  has  been  already  noticed. 

Lime  may  alfo,  fometimes,  be  ufed  on  the  wheat,  turnip,  or  other  crops, 
in  the  early  fpring  months,  efpecially  where  danger  from  grubs,  or  other  infefls, 
is  apprehended.  In  fuch  cafes  it  is  probably  the  beH  method  to  employ  it  in 
: very  fine  powder,  and  in  its  cauHic  Hate,  fowing  it  over  the  crops  with  as  much 


* Sec  feftion  on  Manures. 


f Modern  Agriculture,  p.  204. 
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regularity  as  poffible.  This  fhould  be  performed  when  the  weather  is  dry,  as  in 
a rainy  feafon  injury  might  be  done  to  the  crops  by  the  cauftic  properties  of  the 
lime.  It  may  llkewife  be  made  ufe  of  in  the  fame  way,  where  no  fuch  danger 
is  feared,  to  promote  the  growth  of  the  crop  ; but  in  fuch  cafes  it  is  probably  bet- 
ter to  apply  it  in  the  date  of  compoft  with  fome  earthy  fubftance,  and  in  a 
larger  proportion  than  in  the  former  inftance.  7'he  quantity  in  all  thefe  cafes 
muft  be  regulated  by  the  circumftances  of  the  foil  and  the  crops. 

In  applying  materials  of  the  dung  kind,  or  fuch  as  contain  faline  matters, 
as  aflies,  foot,  &c.  in  this  manner,  it  will  alfo  be  neceflary  to  have  them  reduced 
into  a date  of  fine  powder,  in  order  that  they  may  be  fpread  over  the  crops 
with  regularity  and  evennefs.  The  effefls  of  fubdances  of  this  fort  will  alfo 
greater  if  they  are  fown  over  the  crops  when  the  weather  is  inclined  to 
be  wet. 

The  ufe  of  fubdances  that  have  been  much  reduced  and  broken  down,  by 
being  thinly  fown,  and  fpread  out  over  the  land  by  the  hand,  is  a pra£lice 
that  may  be  more  generally  had  recourfe  to  in  dtuations  where  manures  are 
fcarce  and  expenfive,  as  in  this  way  the  growth  of  crops  may  be  promoted  with 
but  a comparatively  fmall  quantity  of  them.  They  are,  however,  much  lefs 
condant  in  their  effefls  than  fuch  as  are  turned  into  the  foil,  and  of  courfe 
can  only  be  employed  for  the  immediate  crop.  Where  permanent  advantage 
and  improvement  are  to  be  given,  the  more  mady  forts  of  manure,  either  of  the 
animal,  vegetable,  or  fodil  kinds,  mud  be  applied  according  to  the  date  and 
circumdances  of  the  foils. 

'Various  materials  may  be  made  ufe  of  in  the  manner  of  top-dredings  for 
arable  land,  fuch  as  rags  reduced  by  cutting  or  chopping  to  very  fmall  pieces ; 
rabbit,  pigeon,  and  the  dung  of  poultry  in  general ; foot,  the  adies  of  wood, 
turf,  peat,  and  coal  ; different  animal  matters,  fuch  as  horns:,  bones,  hoofs, 
&c.  after  being  brought  to  a coarfe  powdery  date  by  grinding,  or  other  means; 
the  combs  and  dud  of  malt,  and  the  refufe  of  various  forts  of  feeds,  fuch  as 
flax  and  rape,  &c- 

The  rags  are  applied  in  various  proportions  according  to  circumdances, 
from  half  a ton  to  a ton  and  a half,  or  more,  being  fown  over  the  land  im- 
mediately before  the  lad  ploughing,  when  they  are  lightly  turned  in,  and  the 
feed  fown  ; their  effe6ts  when  ufed  in  this  mode  are  often  obferved  for  feveral 
crops. 

The  dungs  of  rabbits,  and  different  forts  of  birds,  are  mod'ly  employed  for 
barley  or  turnip  crops,  in  the  proportion  of  about  fixteen  or  twenty  facks  to 
the  acre,  each  fack  containing  three  bufliels^  being  thinly  fown  over  the  land 
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after  the  laft  or  feed-furrow  has  been  given,  and  harrowed  in  with  the  feed. 
They  are  frequently  alfo  fown  on  the  young  wheats  and  clovers  in  the  fpring, 
with  great  advantage ; but  when  ufed  in  this  way,  they  fhould  always  be  laid 
on  very  early,  efpecially  on  the  drier  forts  of  foil,  as  about  the  latter  end  of 
January ; but  on  fuch  as  are  more  wet,  February,  or  even  March,  may  be 
more  proper.  When  their  application  is  deferred  to  too  late  a period,  there  is 
often  danger  of  their  being  lefs  ufeful  from  the  increafing  drynefs  of  the  feafon, 
and  their  rendering  the  land,  in  fome  cafes,  more  apt  to  burn 

Soot  is  chieily  laid  upon  the  crops  of  wheat,  faintfoin,  and  clover,  that 
have  had  no  previous  manuring.  It  is  ufually  fown  over  them  with  the  hand, 
in  the  proportion  of  from  twenty  to  thirty  buHiels,  or  even  more,  to  the  acre, 
about  January  or  February,  having  been  colle£led  into  heaps  during  the  winter 
for  the  purpofe. 

The  vegetable  allies,  and  thofe  of  turf  and  peat,  are  likewife  found  ufeful  to 
the  young  wheats  and  clovers,  when  fown  over  them  in  the  fpring,  in  the  fame 
quantities  as  thofe  of  foot ; or  a conliderably  lefs  proportion  of  wood  alhes,  as 
eight  or  ten  bulhels,  may  be  fufficient.  They  may  alfo  be  ufed  on  the  turnip 
fallows  with  great  benefit,  being  fpread  over  them,  and  harrowed  in  with  the 
feed.  If  fown  over  the  turnips  in  the  early  flages  of  their  growth,  wood 
alhes  are  likewife  faid  to  be  beneficial  in  preferving  them  from  the  ravages 
of  the  fly. 

In  Hertfordfhire,  where  thefe  forts  of  drelfings  are,  perhaps,  more  ufed  than 
in  any  other  diftrifi,  the  coal  allies  are  principally  employed  on  the  clover  crops, 
being  bought  from  the  different  colleflors  of  them  in  the  county,  or  brought  in 
back-carriage  from  London  on  taking  the  grain  to  the  market  during  the  winter 
feafon,  and  fown  over  them  in  the  early  fpring.  They  are  ufually  laid  on  at 
the  rate  of  about  tw’enty  or  five-and-twenty  facks  of  three  bulhels  each  to  the 
acre,  and  in  this  way  are  found  of  fuch  utility  as  to  prove  the  pra6fice  highly 
economical,  and  deferving  of  more  general  imitation  by  the  agricultors  of  other 
xliftriflst* 

When  foot  and  fubllances  of  the  fame  fort  are  had  recoiirfe  to,  they  lliould 
invariably  be  preferved  in  places  conftru61ed  for  the  purpofe,  and  covered  over 
do  as  to  protefl  them  from  the  rain  and  wetnefs,  as  where  this  pra£lice  is  neg- 
lefted,  the  faline  matters  contained  in  them  being  dilTolved,  are  carried  down 
;and  loft,  by  w'hich  means  their  valuable  properties  are  conliderably  diminillied. 
The  cuftom  of  laying  them  in  large  heaps  in  the  fields  expofed  to  the  weather^ 


.Synojjfis  of  Hufbandry,  4a. 


f Ibid.  43. 
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however  convenient,  (liould  therefore  always  be  avoided  by  the  attentive  agri- 
cultor,  as  wafleful  in  a high  degree. 

Where  bones,  horn,  hoofs,  and  other  hard  animal  materials  are  to  be  made 
ufe  of  in  this  way,  they  are  commonly  fown  over  the  land  in  the  quantity  of 
from  about  half  a ton  to  that  of  a ton  to  the  acre,  according  as  they  are  reduced 
or  broken  down,  before  the  laft  ploughing,  and  immediately  turned  in  with  a 
light  furrow.  If  too  large  . a proportion  of  this  manure  be  employed,  the  grain, 
it  is  faid,  becomes  too  luxuriant,  and  too  long  in  ripening,  as  well  as  liable 
to  injury  from  mildew.  When  made  ufe  of  in  the  more  lumpy  or  unreduced 
date,  they  fhould  be  turned  into  the  foil  a greater  length  of  time  before  the 
feed  is  fown,  in  order  that  time  may  be  given  for  them  to  undergo  decompo- 
fition,  and  impart  their  nutritious  properties  to  the  earth. 

The  combs  and  dull  of  malt  are  commonly  made  ufe  of,  as  a hand-drefling  to 
the  young  wheat  crops,  and  thofeof  barley,  turnip,  and  clover.  They  are  em- 
ployed at  the  rate  of  from  thirty  to  forty  bulhels,  or  more.  They  are  frequently 
fown  with  barley  and  turnip  crops,  in  Hertfordfhire,  at  the  rate  of  about  thirty 
bufhels  to  the  acre,  and  harrowed  in.  This  manure,  like  many  others  of  thofe 
applied  in  the  fame  way,  is  found  to  be  the  moft  beneficial  where  fown  over 
the  crops  at  fuch  periods  as  that  their  effe6ts  may  be  promoted  by  the  fuc- 
ceeding  rains. 

The  refufe  of  oily  feeds,  when  laid  upon  heavy  forts  of  land  in  the  manner 
of  a top-drefling,  is  frequently  blended  with  a little  lime,  as  about  fix  parts 
to  one  ; but  upon  light  or  calcareous  foils  it  may  be  ufed  alone.  It  is  ufually 
fown  over  the  wheat  crops,  at  the  rate  of  eight  or  ten  bufhels  to  the  acre,  and 
in  fome  places  difperfed  over  the  lands  in  the  ftate  of  preparation  for  wheat 
or  turnips,  and  then  lightly  turned  into  the  foil.  This  is  fometimes  the  prac- 
tice in  the  county  of  Norfolk.  The  ufe,  of  cakes  or  the  refufe  of  this  kind 
of  feeds  in  the  feeding  of  cattle,  and  other  animals,  has,  however,  of  late, 
rendered  it  too  expenfive  to  be  much  employed  in  the  way  of  manure. 

There  are,  probably,  many  other  fubftances  of  fimilar  kinds  to  thefe  that 
have  been  mentioned,  that  might  be  employed  in  this  way,  where  there  is  a 
fcarcity  of  other  forts  of  manure,  and  in  improving  the  fickly  and  defective 
crops  in  the  early  fpring  months  j but  they  have  not  yet  been  fufficiently  at- 
tended to  by  agricultors. 

The  expence  of  the  application  of  manures  in  this  vVay  muft  obvioufly  be 
very  different  according  to  fituation  and  other  circumftances ; but,  in  general, 
confidering  the  great  way  they  are  made  to  go,  and  the  readinefs  and  conve* 
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rience  of  their  application,  they  may  be  faid  to  be  cheap  and  economical 
By  providing  adequate  fupplies  of  thefe  manures,  it  is  aflerted  by  the  author  of 
“ Modern  Agriculture,”  that  the  inconveniences  of  bad  feed  times  and  feafons 
may,  in  a great  meafure,  be  obviated.  And  that  as  they  are  peculiarly  adapted 
to  the  poor,  light,  fandy,  and  gravelly  kinds  of  foil,  from  which  the  fpecifically 
heavieft  grain  is  produced,  they  may  place  them  more  on  an  equality  in  re- 
fpe£l  to  their  annual  value,  with  thofe  of  the  ftronger  and  richer  forts.  At  all 
events,  the  increafe  in  the  practice  of  applying  fucb  fubftances  in  thofe  dif- 
tri£ls  in  which  they  have  been  long  had  recourfe  to,  fufficiently,  he  thinks,  juf- 
tifies  attempts  of  the  fame  nature  in  others,  efpecially  as  fuch  kinds  of  mate- 
rials may,  in  many  fituations,  be  procured  with  facility  J. 

In  regard  to  the.feafon  of  applying  manures  to  land  in  the  ftate  of  tillage, 
it  muft  always  depend  in  a great  meafure  upon  the  convenience  of  the  farmer, 
the  ftate  of  the  foil,  and  the  nature  of  the  crops  that  are  to  be  produced ; but 
where  thefe  do  not  interfere,  the  diffipating  heats  of  the  fummer,  and  the 
wafl)ing  efFe£ts  of  the  winter  and  autumnal  feafons,  fhould  as  much  as  poflible 
be  avoided.  For  where  they  are  laid  upon  the  ground  in  the  hot  fummer 
months,  except  they  be  immediately  turned  into  the  earth,  a large  propor- 
tion of  their  moft  beneficial  properties  muft  be  forced  off  into  the  atmofphere 
by  the  continued  a61ion  of  the  heat,  and  be  wholly  loft  j and  where  they  are 
applied  in  the  more  rainy  periods  of  the  winter,  they  muft  be  liable  to  be  dif- 
folved,  and  carried  away  into  the  furrounding  ditches  of  the  fields,  or  to  fuch 
a depth  below  the  loofened  mold,  as  to  be  of  but  little  utility  to  the  crops.  The 
early  fpring,  before  the  hot  weather  fets  in,  and  the  latter  end  of  fummer, 
before  the  heavy  rains  begin  to  fall,  and  when  the  heat  is  becoming  daily  Jefs, 
where  the  nature  of  the  crops  will  admit,  would  probably  be  the  moft  advan- 


* It  is  ftated  by  the  author  of  The  prefent  State  of  Hutbandry  in  Great  Britain,  that  the  average 
price  of  top-dreifings  in  Hertfordfhire,  is  as  follows  : 

s.  d. 

Thirty  bulhels  of  foot,  at  8d.  is  , I . i o o 

Ditto  of  alhes,  the  carriage  being  the  principal  expence,  o lo  o 

Coal  afhes, i 15  4f 

Ten  bulhelsof  oil-cake  dull,  at  2S.  6d.  . . . . i 5 ° 

Forty  bufhels  of  malt  duft,  at  is.  ......  a o o 

Fifteen  bulhels  of  horn  (havings,  at  2s.  ....  i 10  o§ 

•f  According  to  the  author  of  the  Synopfis  of  Hufbandry.  ^ Editor  of  Miller's  DiAionary, 

i See  SeAion  on  Manures. 
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tageous  periods  for  their  application,  though  the  bufmefs  is  mod  commonly  per« 
formed  by  farmers  during  the  more  vacant  periods  of  the  drying  fummer  feafon, 
and  of  the  winter  frofts*. 

There  are  frill  other  means  of  improving  arable  lands,  befides  thofe  of  the 
dire£l  application  of  thofe  fubftances  that  are  properly  termed  manures  j fuch 
as  thofe  of  turning  into  the  foil  various  kinds  of  green  vegetable  crops  in  the 
moft  fucculent  ftages  of  their  growth,  the  folding  of  Iheep  on  land,  and  the 
covering  of  the  ground  by  the  overflowings  of  rivers,  or  the  tides  of  the 
fea,  &c. 

Ploughing  in  green  crops. — This  is  a method  that  has  been  employed  in  huf- 
bandry  for  a very  confiderable  length  of  time  on  the  Continent,  though  it  is  but 
little  pra£lifed  by  the  farmers  of  this  country.  This,  probably,  arifes  in  fome 
meafure  from  the  foils  being  in  moft  diftri£ls  too  wet  and  heavy  for  its  being 
' had  recourfe  to  with  much  advantage  j the  light  and  more  friable  kinds  of  land 
being  the  moft  adapted  for  improvement  in  this  way,  as  in  fuch  defcriptions  of 
ground  the  green  materials  undergo  decompofition  much  more  readily,  and 
become  more  readily  in  the  proper  ftate  for  affording  the  nourifliment  and 
fupport  of  crops.  Indeed,  in  fome  of  the  clayey  foils,  the  putrefaftion  of 
fuch  fubftances  is  retarded  in  fuch  a manner,  that  little  or  no  benefit  can  be  de- 
rived from  them. 

In  foils  fuited  to  this  method  of  manuring,  crops  of  the  green  kind,  fuch  as 
buck- wheat,  tares,  clover,  rape,  and,  where  fown  for  the  purpofe,  peas  or 
beans,  &c.  might  be  turned  in  as  a preparation  for  wheat  crops,  without  the  ex- 
pence of  fallowing.  Where  this  pra6tice  is  employed,  the  crops,  as  has  been 
juft  obferved,  fliould  always  be  turned  down  when  in  their  moft  luxuriant 
ftages  of  growth,  and  the  foil  is  rather  dry,  in  order  that  a fpeedy  decompo- 
fttion  and  decay  may  take  place.  It  is  probable  alfo,  that  advantages  may  be 
gained  in  this  view  by  the  application  of  fmall  proportions  of  calcareous  fub- 
ftances in  their  cauftic  or  more  a6Hve  ftate  over  them  before  they  are  turned 
downt*  economy  of  this  pra£Hce  muft  chiefly  depend  upon  the  favings 

in  cartage,  and  the  labour  of  preparation,  which  in  other  forts  of  manure  muft 
always  be  confiderable. 

In  fome  diftrifts  \ this  pra£Hce,  after  having  been  attempted,  appears  to 
have  been  given  up  from  its  not  fully  anfwering  the  purpofes  for  which  it  was 

* See  Seftion  on  Manures.  f Ibid. 

J Young’s  Agricultural  Survey  of  Llncolnlhire,  p.  365. 
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intended,  which  in  all  probability  was  owdng  to  the  lands,  in  moft  cafes,  being 
either  too  wet  or  too  heavy  to  permit  a full  and  complete  putrefaction  of  the 
vegetable  matters  turned  down. 

Folding  of  Jheep  on  tillage  land. — This  method  of  improving  tillage  lands 
feems  to  have  been  praftifed  from  the  molt  early  periods  of  the  art  of  agricul- 
ture, and  to  be  (till  had  recourfe  to  in  different  diflrifts  of  the  kingdom  with 
the  moft  beneficial  and  advantageous  confequences.  It  however  can  only  be 
emploved  with  much  fuccefs  where  the  nature  of  the  farm  admits  of  the  (heep- 
hulbandry  being  carried  to  fome  extent  in  combination  with  that  of  arable  cul- 
tivation ; and  where  the  foil  is  of  fuch  a dry,  mellow,  and  light  porous  quality, 
as  to  require  to  be  rendered  more  folid  and  compact  by  the  treading  of  the 
animals.  In  fuch  as  are  much  loaded  with  moifture,  or  are  very  (tiff  and  heavy, 
it  w'ill  be  improper  and  injurious.  The  treading,  in  the  laft  forts  of  land,  tend- 
ing to  render  them  more  clofe  and  compa6l,  they  of  courfe  become  more 
improper  for  the  growth  of  moft  forts  of  crops  by  the  praftice. 

As  it  is  probable  that  much  of  the  beneficial  confequences  of  this  method  of 
hulbandry  in  tillage  lands,  muft  proceed  from  the  aftion  of  the  ammonia  formed 
from  the  urine  and  excrement  of  the  flieep,  it  is  eafy  to  fuppofe  that  mo(fy  or 
peaty  foils,  as  containing  much  vegetable  matter  on  which  it  can  operate,  may 
likewife  be  greatly  improved  in  this  way,  as  well  as  by  the  confolidation  of  the 
land  from  the  treading  of  the  animals.  It  is,  indeed,  impoflible  to  fuppofe  that 
'the  w’hole  of  the  advantage  that  is  obtained  in  many  cafes  of  this  fort  of  foil,  by 
the  folding  of  ftieep,  can  be  produced  folely  in  the  latter  mode. 

The  practice  of  folding  may  be  ufefully  employed  on  fuch  foils  as  we  have 
feen  to  be  proper  for  it,  in  the  fummer  feafon,  either  as  a preparation  for  wheat 
or  turnip  crops,  in  wdiich  cafes  the  foil  (hould  not  by  any  means  be  ftirred  to 
any  great  depth  in  the  ploughings  that  may  be  given  after  the  folds  have  been 
formed,  as  by  turning  in  the  furface-mold  that  has  been  rendered  rich  and  mel- 
low by  the  procefs,  to  a confiderable  depth,  the  good  effefts  of  the  praftice  muft 
obvioufly  be  in  a great  meafure  loft.  In  many  inftances  it  may  perhaps  be  the 
beft  method  merely  to  harrow  in  the  feed  without  any  further  ufe  of  the  plough  ; 
or  what  is  probably  a ftill  better  practice,  efpecially  on  very  light  foils,  is  that  of 
folding  the  ftieep  upon  the  land  immediately  after  it  has  been  fown.  In  hot  fca- 
fons,  the  turning  it  in  by  a (light  furrow,  as  preventing  any  lofs  by  evaporation,  may, 
however,  be  right.  Folding  may  alfo  be  had  recourfe  to  in  the  fpring  months, 
both  as  apreparation  for  the  barleycrop,  and  as  affording  vigour  and  fupport  to  tlie 
young  wheats,  efpecially  wdiere  the  foils  are  fo  light  as  to  endanger  the  crops  from 
the  loofenefs  of  the  mold  about  the  roots.  In  the  laft  method  the  Iheep  mutt  be 
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fuffered  to  remain  upon  the  land  only  a very  fliort  time  each  day,  and  be  put  in 
at  fo  early  a period  of  the  growth  of  the  crops,  that  no  injury  can  be  produced 
by  the  pulling  up  of  the  plants  in  the  feeding  of  the  animals.- 

There  is  ftill  another  method  of  folding,  which  is  fometimes  made  ufe  of 
during  the  winter  feafon,  where  the  lands  are  fufficiently  dryj  this  is  that  of 
confining  the  flieep  upon  fuch  bubbles  as  are  intended  to  be  ploughed  up  in  the 
fpring.  But  in  the  firll  methods  the  folds  fliould  hot  be  nearly  fo  extenfive  as  in 
the  laft ; a flock  of  one  hundred  and  fifty  ewes  and  lambs  being  in  the  former 
modes  confined  on  about  four  or  five  rods  of  ground,  while  in  the  latter  they  ought 
to  have  ten,  fifteen,  or  even  more  *.  The  fpaces  of  land  on  which  they  are 
confined  may,  how’^evcr,  be  much  varied,  according  to  the  circumftances  of  the 
different  cafes,  and  the  purpofes  the  agricultor  has  in  view,  but  they  fliould  al- 
ways be  fuch  as  that  the  animals  may  not  be  inconvenienced  by  being  too 
greatly  crowded  together,  and  that  the  improvement  of  the  land  may  be  fully 
effected.  Where  they  are  not  fo  clofely  confined,  they  may  be  fuffered  to  re- 
main a greater  length  of  time  oivthe  fame  fpot,  though  in  general  it  is  by 
much  the  befl;  practice  only  to  confine  them  one  night  on  the  fame  fpace  of 
ground. 

From  the  nature  of  this  mode  of  manuring  land,  it  muft  be  obvious,  as  has 
been  obfervcd,  that  it  can  only  be  employed  with  much  fuccefs  where  there 
is  a confiderable  extent  of  common,  grazing,  or  pafture  land,  annexed  to  the 
arable ; or  where  green  crops,  fuch  as  turnips,  tares,  rape,  and  other  plants 
of  a fiimilar  kind,  are  cultivated  upon  a pretty  large  fcale.  As  where  the 
fheep  have  not  fuch  defcriptions  of  land  to  feed  and  fill  themfelves  well 
upon,  the  evacuations  voided  by  them  can  only  be  fuch  as  to  afford  a very 
'flight  improvement  to  the  ground. 

Thefe  are  befides  thefe  fome  other  circumftances  to  be  attended  to  in  the 
management  of  this  bufinefs  on  arable  lands.  The  flieep  fliould  conftantly  be 
kept  as  near  as  poffible  to  the  lands  that  are  intended  to  be  improved  by  the 
Iheep-fold,  in  order  that  no  injury  may  be  done  to  the  animals,  and  that  as  little 
lofs  as  poffible  may  be  fuftained  during  the  time  they  are  in  driving  from  the 
paftures  to  the  folds.  In  this  view,  fuch  a number  of  folds  will  be  neceffary 
as  may  allows  the  flieep  not  to  travel  further  than  would  be  fufficient  for  their 
feeding  in  other  cafes,  proper  pafture  or  other  lands  being  always  provided 
for  them  as  contiguous  as  may  be  to  the  grounds  to  be  folded.  In  thefe  it 
■will  alfo  be  an  advantageous  plan  to  keep  them  confined  when  the  weather 
is  Wet  and  improper  for  their  being  driven  and  folded  upon  the  ploughed 
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lands*',  as  under  fuch  circumftances  the  lands  are  not  only  often  much  injured 
by  the  praQice,  but  the  animals  greatly  hurt. 

The  Iheep,  in  all  cafes  of  folding  for  the  improvement  of  arable  lands,  fliould 
be  fuffered  to  fill  themfelves  very  well  on  the  paftures  or  other  grounds,  be- 
fore they  are  driven  to,  and  inclofed  in  the  folds  on  the  plougb.ed  lands.  Hence 
it  is  probably  the  beft  method  to  let  them  remain  on  the  green  food  the  whole 
or  the  greater  part  of  the  day,  and  only  inclofe  them  in  the  folds  during  the 
nights,  as  in  this  way  the  greatefl  amelioration  will  not  only  be  effedled,  but 
the  leaft  injury  fudained  by  the  animals.  In  the  mornings  before  they  are 
turned  out  of  the  folds,  it  may  be  a beneficial  cuftom  to  have  them  driven 
brilkly  once  or  twice  about  the  folds,  in  order  to  promote  the  evacuations  of 
urine  and  dung.  This  may  alfo,  at  the  fame  time,  be  ufcful  in  promoting  the 
circulation,  and  benefiting  the  health  of  the  animals. 

The  kinds  of  flieep  that  are  the  mofl:  fuitable  to  be  employed  in  this  bufi- 
mefs,  are  thofe  of  the  Devonfhire,  or  weft-country  breed,  as  being  the  moll 
hardy,  and  bearing  the  confinement  of  the  fold  better  than  thofe  of  the  larger 
and  finer  kinds ; but  many  of  the  other  forts  may  be  made  ufe  of  in  the 
fame  way,  in  diftricls  where  the  above  breeds  are  not  kept,  though  a little 
more  care  may  be  required  in  the  managing  of  them. 

JFarphig. — This  is  a method  of  manuring  and  improving' tillage  lands,  that 
can  only  be  pra6tifed  in  particular  fituations,  as  in  the  vicinity  of  large  rivers 
and  waters  into  which  the  tides  of  the  fea  flow,  and  where  the  level  of  the 
grounds  is  fuch  as  readily  to  admit  of  their  being  overflowed  by  them.  The 
aim  of  the  agricultor  in  this  morle  of  manuring  land  is,  by  admitting  the 
floods  or  tides  of  fuch  rivers  to  flow  over  and  ftagnate  upon  the  land,  to  ob- 
tain a confiderable  fediment  or  depofition  of  muddy  and  flimy  or  other  matter 
upon  the  furface  of  the  ground,  fo  that  a new  foil  may  as  it  were  be  created. 
In  order  to  this,  the  tide  is  let  in  at  high  water  to  depofit  the  warp  or  enriching 
fubftance,  and  fuffered  to  run  off  again  as  it  falls.  But  to  produce  the  full 
cffe£t,  it  will  be  neceflary  to  have  the  water  under  fuch  command  that  it 
may  be  kept  out  or  let  in  as  occafion  may  demand.  This  is  accompliflied  in 
moft  cafes  by  the  cutting  canals  fo  as  to  join  the  rivers,  and  fixing  fluices  at 
the  heads  of  them,  which  may  be  regulated  at  pleafure,  fo  as  to  admit  the 
water  of  the  fpring-tides  only,  and  others  in  proper  places  for  difcharging  or 
taking  it  off  the  land.  And  that  the  water  may  ftagnate  upon  the  lands  to  a 
fufficient  depth,  and  be  prevented  from  overflowing  the  adjoining  grounds, 
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banks  are  raifed  all  round  the  inclofures  to  be  warped,  of  from  three  to  fix 
or  feven  feet  in  height,  according  to  the  fituation  and  other  circumftances  of 
the  land,  having  proper  floj)es  on  each  fide.  Where  the  land  to  be  improved 
by  this  means  is  of  confiderable  extent,  the  main  canal  may  be  cut  to  a great 
length,  fo  as  to  warp  the  lands  on  each  fide  of  it,  by  lateral  cuts  in  fuitable 
directions  tp  a confiderable  diftance.  But  as  the  effeCts  in  thefe  cafes  are  found 
to  diminilh  in  proportion  to  the  diftance  from  the  river,  a greater  length  of  time 
will  be  necefiary  for  the  depofition  of  the  warp  according  to  the  diftance  from  it  *. 
That  it  is  not  the  water  that  produces  the  benefit  in  thefe  cafes,  but  the  depofition 
of  mud,  is  evident  from  the  bufinefs  being  difcontinued  in  the  warping  diftritls 
during  frefli-water  floods,  as  well  as  in  the  winter  feafon.  The  refult  of  the  ana- 
lyfis  of  this  muddy  fediment,  has  fliewn  it  to  confift  of  much  m.ucilage,  a very 
fmall  portion  of  faline  matter,  with  a large  one  of  calcareous  earth  ; the  refidue 
being  mica  and  fand,  each  in  a very  minute  ftate  of  divifion,  and  the  latter  in 
much  the  largeft  proportion.  It  is  alfo  fuggefted,  that  though  no  mention  is 
made  of  any  argillaceous  material,  from  examination  of  the  warp  on  the  fields, 
it  is  obvious,  that  it  is  prefent  in  fame  cafes.  The  ftiffer  forts  of  warp  are  alfo 
fuppofed  by  fame  to  be  the  bell  f . 


•*  The  following  dire£Hons  for  managing  this  bufinefs  are  given  by  Lord  Hawke,  in  the  Agricultural 
Survey  of  the  Weft  Riding  of  Yorkftiire  : 

“ The  land  to  be  warped  muft  be  banked  round  againft  the  river.  The  banks  are  made  of  the  earth 
taken  on  the  fpot  from  the  land  : they  muft  ftope  fix  feet  j that  is,  three  feet  on  each  fide  of  their  top  or 
crown  of  the  bank,  for  every  foot  perpendicular  of  rife : their  top  or  crown  is  broader  or  narrower, 
according  to  the  impetuofity  of  the  tide,  and  the  weight  and  quantity  of  water  ; and  it  extends  from 
two  feet  to  twelve  : their  height  is  regulated  by  the  height  to  which  the  fpring  tides  flow,  fo  as  to  ex- 
clude or  let  them  in  at  pleafure.  In  thefe  banks,  there  are  more  or  fewer  openings,  according  to  the 
fize  of  the  ground  to  be  warped,  and  to  the  choice  of  the  occupier,  but  in  general  they  have  only  two 
flukes,  one  called  the  flood-gate  to  admit,  the  other  called  the  dough  to  let  off,  the  water  gently'}  thefe 
are  enough  for  ten  or  fifteen  acres  : when  the  fprlng-tkie  begins  to  ebb,  the  flood-gate  is  opened  to  admit 
the  tide,  the  dough  having  been  previoufly  flmt  by  the  weight  of  water  brought  up  the  river  by  the  flow 
of  the  tide.  As  the  tide  ebbs  down  the  river,  the  weight  or  preflure  of  water  being  taken  from  the  ont- 
fide  of  the  dough  next  the  river,  the  tide  water  that  has  been  previoufly  admitted  by  the  flood-gate  opens 
the  dough  again,  and  difeharges  itfelf  flowly  but  completely  through  it.  The.doughs  are  walled  on 
each  fide,  and  fo  conftruded  as  to  let  the  water  run  off,  between  the  ebb  of  the  tide  admitted,  and  the 
flow  of  the  next}  and  to  this  point  particuhar  attention  is  paid.  The  flood  gates  arc  placed  fohigh  as 
only  to  let  in  the  fpring-tides  when  opened.  They  are  placed  above  the  level  of  the  common  tides. 

“ Willows  are  alfo  occafionally  planted  on  the  front  of  the  b^iks  to  break  the  force  of  the  tides,  and 
defend  the  banks  by  raifi.ng  the  front  of  them  with  warp  thus  colleded  and  accumulated  ; but  thefe 
willows  muft  never  be  planted  on  the  banks,  as  they  would  deftroy  the  bank?  by  giving  the  winds  power 
to  fliake  them,’’ 

•j-  Young’s  Surveyor  the  County  of  Lincoln,  p.  aj-y. 
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As  a fort  of  new  foil  is  created  by  this  practice,  it  is  of  but  little  confequence 
wliat  the  nature  of  the  land  may  be,  almofl:  all  kinds  being  improved  by  it. 
It  will  probably,  however,  be  the  moft  beneficial  in  fuch  light  foils  as  are  very 
open  and  porous,  and  fuch  ftifF  ones  as  are  defeftive  in  calcareous  matter,  and 
which  require  fubfiances  of  this  kind  to  render  them  lefs  tenacious.  The  beft 
fituation'of  land  for  performing  this  bufinefs  in,  is  when  it  is  in  the  ftate  of 
fallow  ; but  it  may  be  done  wdien  in  that  of  ftubble,  or  other  fimilar  condition, 
and  even  in  that  of  fvvard,  when  the  grafs  begins  to  decline.  The  feafon  of 
doing  it  is  generally  in  the  fummer  months,  from  May  or  June  till  Auguft, 
or  September,  as  at  thefe  times  the  lands  not  only  become  the  fooneft  dry,  a 
circumftance  which  muft  always  fully  take  place  before  the  procefs  of  cultiva- 
tion can  be  carried  on,  but  the  tides  are  lefs  mixed  v/ith  frefh  water,  in  which 
fituation  they  are  conftantly  found  the  moll:  effe6lual.  Land,  when  once  well 
warped,  w'ill  continue  for  a great  length  ©f  time  in  good  condition  ; but  not- 
withftanding  this,  it  is  fuggefted  by  fome  perfons  converfant  with  the  bufinefs, 
as  a better  praftice  to  apply  a fmall  portion  of  warp  whenever  the  land  is  in 
the  Hate  of  fallow,  which,  under  the  arable  fyftem,  will  be  about  every  five 
or  fix  years.  By  this  means  the  farmer  will  be  more  fecure  of  having  good 
crops.  The  depth  to  which  the  lands  are  covered  with  the  water  muft  be  va- 
rious according  to  the  difierences  of  their  levels,  and  the  heights  of  the  tides 
in  the  rivers  from  which  they  proceed.  When  it  can  be  done,  it  may  be  ad- 
mitted to  the  height  of  three  or  four  feet  or  more,  as  the  depofit  of  fediment  is 
in  fome  meafure  proportionate  to  the  height  of  the  water,  though  the  fame  ef- 
fe£ls  may  be  obtained  from  much  fmaller  quantities  of  water,  by  continuing  the 
procefs  a greater  number  of  tides.  Lands  that  have  been  fubjefted  to  this  mode 
of  improvement  Ihould  conftantly  be  kept  in  the  Hate  of  tillage  for  fome  length 
of  time  afterwards,  in  order  that  it  may  be  brought  to  a proper  condition  for 
the  produ61ion  of  grafs  f. 

The  expence  of  this  method  of  improving  lands  will  be  very  different  in  dif- 
ferent cafes,  as  the  circumflances  of  fituation  and  diftance  vary  j but  it  can  fel- 
dom  exceed  twelve  or  fifteen  pounds  the  acre  J,  and  in  moft  inftances  it  muft 
be  greatly  below  fuch  eftimates,  probably  not  more  than  a third  of  them  ||. 

-f-  Brown’s  Agricultural  Report  of  the  Well  Riding  of  Yorkfhire. 

J Youngs  Survey  of  the  County  of  Lincoln,  p.  284. 

II  It  is  remarked  by  Mr.  Day,  in  the  Agricultural  Survey  of  the  Well  Riding  of  Yorklhire,  that  no 
eftimate  can  be  made  without  viewing  the  fituation  of  the  lands  to  be  warped,  and  the  courfe  and 
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Lands  after  having  undergone  this  procefs  are  moffly  capable  of  producing 
abundant  crops  of  ahtiolf  any  kind  ; but  in  general  oats  are  the  moll  to  be  de- 
pended upon  for  the  firll  feafon  ; and  they  are  faid  to  be  more  proper  for  the 
growth  of  this  fort  of  crop,  and  thofe  of  wheat  and  beans,  than  barley,  as  the 
foil  becomes  fo  rich  in  this  way,  that  it  fuffers  in  general  by  being  too  rank  and 
coarfe.  Flax  may  likewife  be  grown  in  many  cafes  to  great  advantage.  They 
are  alfo  a dmirably  adapted  for  potatoes,  as  well  as  various  kinds  of  feed  crops, 
and  the  being  laid  down  for  the  purpofe  of  pallure 

The  pradtice  of  warping  is  adopted  on  the  rivers  Trent,  Oufe,  and  Dun, 
with  great  benefit ; and  upon  the  low  lands  that  are  fituated  near  to  large  rivers, 
in  other  parts  of  the  kingdom,  the  tide  waters  of  which  are  often  muddy,  it 
■iuay  probably  be  had  recourfe  to  with  equal  fuccefs. 

Sowing, — In  order  to  perform  this  bufmefs  in  the  mod  advantageous  and  per- 
fedl  manner,  it  will  be  necelTary  for  the  agricultor  to  pay  particular  attention  to 
a variety  of  different  circumftances,  fuch  as  the  quality,  preparation,  and  quan- 
tity of  feed  that  is  to  be  put  into  the  ground,  the  time  and  depth  of  fowing 
it,  the  date  of  the  feafon,  and  climate  in  which  it  is  to  be  -fown ; the  nature 
of  the  land,  and  the  particular  kind  of  feeds  or  plants  that  are  to  be  cultivated 
upon  it,  for  on  properly  regulating  and  adapting  his  pradtice  to  thefe  points, 

ditlrtnce  it  will  be  necefi'ary  to  carry  the  warp  to  fuch  lands,  as,  ift.  The  lituatlon  of  the  lands  muft  be  con- 
tidered.  adly.  The  quantity  of  land  the  fame  drains  and  doughs  will  be  fufficient  to  warp,  sdly.  The 
expence  of  building  the  doughs,  cutting  the  drains,  embanking  the  lands,  &c.  An  eftimate  of  which 
expence  being  made,  then  it  will  be  necelTary  to  know  the  number  of  acres  fuch  doughs  and  drains  will 
warp,  before  any  eftimate  per  acre  can  be  made  therefore  it  will  be  ealy  to  conceive  the  greater  quan> 
tityof  land, -the  fame  doughs  and  drains  will  warp,  the  ealier  the  expence  will  be  per  acre.  In  his 
opinion  there  are  great  quantities  of  land  In  the  country,  which  might  be  warped  at  fo  fmall  an  ex- 
pence,  as  fromvf.4.  to  ,^.8  per  acre,  which  Is  nothing  in  comparifon  to  the  advantages  which  arlfe  from 
it.  He  has  known  land  which  has  been  ralfed  in  value  by  warping,  from_^.^  to  upwards  of  ;f.40and 
^.50  per  acre  j therefore  it  is  eafy  to  conceive  that  the  greateft  advantages  arlfe  upon  the  worft  land, 
and  the  more  porous  the  foil  the  better,  as  the  wet  filters  through,  and  It  fooner  becomes  fit  for  ufe.  The 
advantages  of  warping  are  very  great  j as,  after  lands  have  been  properly  warped,  they  are  fo  enriched 
thereby,  that  they  will  bring  very  large  crops  for  feveral  years  afterwards,  without  any  manure ; and, 
when  it  Is  necelTary,  the  lands  might  be  warped  again,  by  opening  the  old  drains,  which  would  be  done 
at  a very  trifling  expence,  and  would  bring  crops  in  fucceflion  for  many  years,  with  very  little  or  no  till- 
age at  all,  if  the  lands  were  kept  free  from  quick  grafs,  and  other  weeds,  which  muft  be  the  cafe  in  all 
lands  where  they  are  properly  managed  ; befides  the  drains  which  are  made  for  the  purpofe  of  warping, 
are  the  belt  drains  that  can  be  conftrufted  for  draining  the  lands  at  the  time  they  arc  not  ufed  for  warp- 
ing, which  is  another  very  great  advantage  In  low  lands, 

•*  Agneultural  Surrey  of  the  Weft  Hiding  of  Yorkfliire, 
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mucli  of  his  fuccefs  will  probably  depend.  It  will  alfo  be  of  much  utility  to  have 
regard  to  the  particular  modes  in  which  the  feeds  or  plants  are  to  be  put  into 
the  foil,  as  fomc  variation  will  be  required  according  as  they  are  fown  or  put  in 
by  the  broadcaft,  drill,  or  dibbling  methods. 

It  feems  to  be  fliewn  by  the  experiments  and  obfervations  of  an  intelligent  phl- 
lofophical  enquirer,  that  grain  or  feed  during  the  a£l  of  vegetation  draws  oxygen 
from  the  atmofphere,  part  of  which  is  retained,  and  the  remainder  thrown  off 
charged  with  a portion  of  carbon.  In  this  procefs  the  fubftances  of  the  feed-lobes, 
therefore,  undergo  a confiderable  change,  an  additional  proportion  of  oxygen  en- 
tering into  their  compofition,  while  a portion  of  their  carbon  isdiflTipated.  By  this 
alteration  in  the  proportion  of  their  conftituent  principles,  the  faccharine  fermen- 
tation takes  place,  and  fugar  is  formed,  as  demonftrated  in  the  operation  of  malt- 
ing grain.  The  fugar  and  carbonic  acid,  from  their  being  more  foluble  in  water 
than  the  oxyd  of  the  farinaceous  matter,  eafily,  it  is  fuppofed,  combine  with  the 
moifture  in  the  capillary  veffels  of  the  feed,  and  find  a ready  pafiage  to  the  germ, 
the  vegetative  principle  of  which  is  thus  brought  into  a6fion  by  a ftiitiidiis 
adapted  to  the  particular  nature  of  it.  By  the  decorapofition  of  the  feed-lobes, 
a nutritious  fluid  being  thus  formed  and  diftributed  through  the  infant  plant, 
its  organs  are  excited  to  exert  their  fpecific  aftions,  in  decompounding  the 
nourilliment  conveyed  to  them,  and  in  forming  new  o.ryds  from  the  elemen- 
tary principles  of  it,  in  order  to  the  increafe  and  evolution  of  the  veffels 
and  fibres*.  In  this  way,  it  is  imagined,  the  firfl:  ftage  of  vegetation  com- 
mences; which,  if  the  ingenious  author’s  conclufions  be  well  founded,  would 
feem  to  fliew  that  the  grain  or  feed,  in  order  to  its  undergoing  thefe  different 
changes  the  mofl;  readily,  and  in  the  mofl:  perfect  manner,  on  which,  perhaps, 
healthy  vegetation  may  depend,  fliould  not  only  be  proj>erly  depofited  in  the 
foil,  but  be  fo  well  ripened  and  filled  with  farinaceous  matter,  and  poffefs  fuch 
a degree  of  moifture,  as  may  difpofe  it  to  undergo  fuch  changes  in  a fpeedy 
manner,  while  at  the  fame  time  a due  fupply  of  fuitable  nutritious  matter  is 
afforded  for  the  healthy  germination,  and  early  growth  of  the  young  plant. 

In  refpefl  to  the  choice  of  feed  of  the  grain  kinds,  as  frequently  as  poflible. 
It  fliould,  therefore,  be  a rule  with  the  farmer  to  purchafe  or  referve  fueh  as  is 
the  moft  full,  plump,  found,  and  healthy,  of  whatever  defeription  it  may  be, 
as  it  is  only  in  this  way  probably  that  crops  of  good  grain  can  be  infured.  And 
this  prafUce  is  further  enforced  from  the  circumftance  of  its  being  in  fome 


* Gough  on  the  Vegetation  of  Seeds,  in  the.Memoirs  of  the  Manohefter  Society,  vol.  IV.  p,  510. 
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meafure  the  fame  with  plants  as  with  animals,  that  the  produce  is  in  a degree 
fimilar  to  that  from  which  it  originated. 

But  it  is  not  merely  on  this  principle  that  fuch  grain  as  is  fmall,  flirivelled 
up,  and  imperfe£tly  fed,  fliould  be  rejefled  as  improper  for  feed ; but  as  con- 
taining a fmaller  proportion  of  farinaceous  matter,  and  being  thereby,  as  has 
been  feen,  lefs  proper  for  affording  that  degree  of  nouriihment  and  fupport 
which  is  neceffary  to  the  young  plants  during  the  period  of  germination,  or 
the  firft  flage  of  their  growth.  Where  fuch  feed  as  is  flirivelled  up,  and  im- 
perfefUy  ripened,  is  fown,  in  general  but  a little  of  it  vegetates,  and  that 
which  does,  moftly  fends  forth  plants  of  a weak  and  feeble  kind,  that  afford 
only  a lean  and  fleely  fort  of  grain,  Befides  thefe,  there  are  other  circumftances 
which  ought  to  be  taken  into  the  account  in  the  choice  of  feed  corn,  fuch 
as  that  it  be  new  and  recently  threflied  from  the  ftraw,  and  that  the  fkin  be  clear 
and  thin  ; for  it  is  found  that  grain  which  is  frefh  and  only«.juft  threflied  out, 
is  in  a much  more  proper  ftate  for  quick  vegetation  than  fuch  as  has  been  long 
kept,  confequently  lefs  liable  to  pcifli  in  bad  feafons ; and  that  where  the 
rind  or  fkin  is  of  a bright  colour,  and  thin,  a much  larger  proportion  of  fine, 
farinaceous  or  mealy  matter  is  yielded  from  the  fame  quantity  of  grain,  which 
renders  it  of  courfe  more  valuable  to  the  cultivator.  This  is  particularly  the 
cafe  in  wheat,  and  the  fame  thing  probably  takes  place  in  refpedf  to  other 
forts  of  grain.  The  experiments  of  a late  writer  feem  indeed  to  fhew,  that 
wheat,  after.being  kept  fix  or  feven  years,  though  there  may  not  be  any  per- 
ceptible difference  in  its  appearance  from  fuch  as  is  new,  is  wholly  unfit  for 
being  made  ufe  of  as  feed,  on  account  of  only  a fmall  portion  of  it  being  ca- 
pable of  vegetating*.  This  may,  probably,  in  many  cafes  be  owing  to  the 
grain  being  more  difpofed  under  fuch  circumflances  to  take  on  the  putrefaflive 
fermentation,  or  become  rotten,  than  to  the  abforption  of  oxygen,  which  is 
believed  to  be  effentlal  to  the  procefs  of  vegetation,  in  the  early  ftagef.  It 
is  probable,  too,  that  befides  this  effe£l  where  the  moifture  and  juice  of  the 
grain  is  much  taken  away,  as  Is  the  cafe  in  keeping  it  for  a confiderable  length 
of  time,  the  plants  that  are  produced  from  it  may  even  be  lefs  vigorous  and 
luxuriant,  as  happens  in  gardening  to  fome  kinds  of  feed,  as  that  of  the  mel- 
lon,  which  is  frequently  kept  for  feveral  years,  in  order  to  effeft  this  purpofe 
the  more  fully. 

On  the  principles  which  have  been  ftated  above,  it  is  therefore  obvious,  that  in 

* Synopfis  of  Hutbandr)',  p.  8o. 

f Gough  on  the  Vegetation  of  Seeds  in  Manchefter  Tranfaflions,  vol  IV.  p.  3 to  & 488. 


441 


Cultivation  of  Arable  Land. — Mode  of  collcBing  Seed. 

order  to  fecure  the  mofl:  perfect  vegetation  of  grain,  it  fliould  not  be  placed  too 
much  out  of  the  influence  of  the  atmofpheric  air,  and  that  the  bed  of  earth  in 
which  it  is  depofited  be  in  as  fine  a ftate  of  pulverifation  as  pofTible,  as  under  fuch 
circumftances  the  air  is  more  uniformly  admitted,  and  the  feed,  from  being  in 
a more  equal  temperature,  and  more  equably  fupplled  with  moiflure,  is  ex- 
pofed  in  the  moft  favourable  manner  to  the  combined  effects  of  the  caufes 
that  have  been  found  to  promote  the  germination,  growth,  and  profperity  of 
the  young  plant  *. 

As  to  fuch  grain  as  is  in  any  way  difeafed,  it  fliould  never  be  made  ufe  of  as 
feed.  The  experiments  of  the  author  of  the  Synopfis  of  Hutbandry  clearly 
prove,  that  no  method  of  preparation  that  has  been  yet  attempted  has  been 
fufficient  to  render  it  capable  of  producing  healthy  plants.  In  his  different 
trials  he  invariably  found,  that  in  wheat  which  was  affected  with  the  fmut,  the 
grains  univerfally  produced  a fucceffion  of  ears  that  were  tinged  in  a greater  or 
lefs  degree  with  the  diftemper,  and  that  neither  fteeping  nor  the  change  of  foil 
m.ade  any  difference  in  preventing  it,  but  that  that  which  had  been  fteeped  and 
limed,  as  well  as  that  which  was  fown  dry,  afforded  difeafed  ears.  The  fowing 
of  this  fort  of  feed,  though  it  may  have  been  advifed  by  fome  incautious  agri* 
cultors  who  have  placed  too  much  confidence  on  the  efficacy  of  feeps^  can  only 
I difappoint  the  expeftations  of  the  farmer  in  propagating  more  widely  the 
ravages  of  fuch  vegetable  difeafes,  and  producing  fcanty  fupplies  of  found  grain. 

There  is  ftill  another  point  that  ought  not  to  be  overlooked  in  regard  to  feed 
corn,  which  is  that  it  be  clean  and  perfectly  free  from  the  feeds  of  every  fort 
of  weed,  as  where  this  is  not  fufficiently  attended  to,  crops  may  be  greatly  in- 
I jured,  if  not  wholly  fpoiled,  by  the  growth  of  weeds,  and  fuch  noxious  plants 
introduced  into  the  foil  as  cannot  be  removed  again  without  confiderable  trou- 
ible  and  expence. 

There  are  different  methods  that  may  be  purfued  in  order  to  fecure  fuch  grain 
as  is  healthy,  and  proper  for  the  purpofe  of  feed.  The  befl  is  probably  that 
of  felefting  from  amongfl;  the  corn  while  it  is  growing  in  the  fields,  as  in  this 
way  an  opportunity  is  afforded  of  choofing  fuch  heads  or  ears  of  the  plants  of 
different  kinds,  as  are  the  mofl:  perfefi,  the  mofl:  forward  and  vigorous  in  their 
I growth,  and  which  contain  feed  that  is  the  mofl:  plump  and  full,  and  the  befl: 
ripened.  Thefe  advantages  may  likewife,  in  fome  refpefds,  be  attained  in  the 
more  valuable  forts  of  grain,  by  having  them  picked  over  by  the  hand  after 


* Gough  on  the  Vegetation  of  Seeds,  In  the  M.Tftchefter  Tranfa^ions,  p.  324, 
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being  threflied  out  ; but  the  practice  is  tedious,  and  not  fo  certain  of  having* 
the  feed  from  the  mod  healthy  and  bed  ripened  plants. 

In  order  to  be  podeded  of  the  bed  and  mod  perfeft  forts  of  feed,  the  mod  health/ 
and  vigorous  plants  diould  therefore  be  chofen,  and  fuch  as  are  the  mod  earlv  inf* 
refpeft  to  the  feafon,  and  thefe  while  growing  be  fo  preferred  that  they 
may  not  be  injured  by  having  weaker  plants  of  the  fame  kinds  near  them  ; as 
the  art  of  having  good  feeds  does  not,  it  is  aderted  by  an  experienced  agri- 
cultor,  depend  upon  obtaining  new  feeds  from  fituations  at  a confiderable  di- 
dance ; but  upon  collecting  and  preferring  the  bed  feeds  or  roots  of  our  own 
production.  This  method  of  praCtice  has  been  adopted  in  confequence  of 
having  remarked  that,  though  vegetables  of  every  kind  are  extremely 
liable  to  undergo  changes  in  regard  to  the  periods  of  their  becoming  ripe  and 
other  properties,  the  bed  feeds  never  fail  to  afford  the  bed  plants  *. 

In  preferving  feed  grain,  by  collecting  it  in  the  ears  from  the  dack,  there: 
may  however,  it  is  obferved,  be  difadvantages,  both  in  the  way  of  leffening 
the  produce  by  choofing  the  larged  ears  which  have  feldom  more  than  one 
upon  a dem,  and  by  taking  fuch  as  become  ripe  at  different  periods  f. 

There  are  various,  methods  of  afcertaining  the  goodnefs  of  grain  or  feeds,  but 
the  farmer  chiefly  depends  upon  the  appearances  that  they  exhibit,  preferring 
fuch  as  are  full,  plump,  well  fed,  and  that  have  a certain  brightnefs  and  clear* 
nefs,  without  any  fhriveling  or  flirinking  in  the  covering  or  fkin. 

The  fame  purpofe  may,  however,  be  accompliflied  with  greater  accuracy  by 
other  means,  as  the  weighing  of  a certain  meafure  ; it  being  well  known  that 
grain  or  feeds,  on  being  immerfed  in  fluids,  have  the  more  light  and  imperfeCl 
floating  on  the  furface,  while  the  better  and  more  perfeCl  fink  to  the  bottom. 
On  this  principle,  folutions.  well  faturated  with  faline  fubdances,  from  their 
gravity  being  much  increafed,  become  excellent  for  afcertaining  the  goodnefs  of 
grains;  as  none  but  fuch  as  are  perfeCfly  found  will  fink  in  them. 

It  is  obferved  by  the  author  of  Phytologia,  that  the  weight  of  a given  mea- 
fure of  grain  may  alfo  be  a tolerably  certain  method  of  difcovering  the  quantity 
of  hufk  or  bran  contained  in  it,  compared  to  the  quantity  of  flour ; as  that 
grain  which  is  cut  too  early,  or  which  is  otherwife  not  quite  ripe,  as  happens 
in  wet  feafons,  flirinks  in  the  barn  or  granary,  and  becomes  wrinkled,  and 
has  thus  a greeter  proportion  of  fkin  or  bran  than  that  which  has.  been  more 
perfeflly  ripened,  and  will  hence  weigh  lighter  in  proportion.. 

* Prieftlejr  \n  Communications  to  the  Board  of  Agriculture,  vol.  I.  t 
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Another  method  that  may  be  had  recourfe  to  in  order  to  diftinguifli  light 
from  heavy  grain,  is  that  of  winnowing,  as  the  fuifaces  of  light  grains,  from 
their  being  greater  in  proportion  to  their  folid  contents,  will  be  carried  further 
by  the  current  of  air  afforded  in  the  operation  ; yet  in  pafling  them  through  a 
fereen  the  heavy  grains  may  be  liable  to  run  further  out  on  the  floor  from  their 
being  more  propelled  by  their  greater  gravity,  without  the  refiftance  of  the  air 
•on  their  furtaces  being  increafed 

And  as  grain  that  has  undergone  fermentation,  or  been  heated  much,  or 
burnt  in  the  ftack,  as  it  is  moftly  termed  by  farmers,  is  improper  for  feed,  from 
its  not  being  capable  of  vegetating,  it  may  be  of  utility  in  many  cafes  to  be 
[ .able  to  difeover  where  this  has  happened.  The  following  method,  which  is 
perfectly  Ample,  has  been  recommended  for  the  purpofe.  A pafte  is  to  be  made 
with  water  from  the  flour  of  the  fufpe£ted  grain,  which  is  then  to  be  waflied 
; -by  the  hand  under  water,  which  is  frequently  changed,  until  no  difcolouration  of 
it  takes  place.  The  fubftance  which  is  left  in  the  hand  is  the  glutinous  part 
'of  the  grain,  and  which,  if  the  corn  be  good,  is  elaftic,  contra£ting  readily  on 
being  drawn  out;  if  it  has  only  been  juff  heated,  it  is  brittle;  but  where  it  has 
i fermented,  none  of  the  gluten  will  be  afforded  f. 

^ Much  has  been  advanced  by  fome  agricultors  on  the  importance  of  chang- 
I ing  of  feed  of  the  fame  kind,  probably  from  adopting  imperfeff  notions  of  the 
jl  nature  of  vegetation,  or  purfuing  falfe  analogies  in  refpefl  to  the  breeding  of 
B animals,  but  it  is  evident  from  the  trials  that  have  been  made  in  the  cultivation 
i*  of  grain,  and  from  what  happens  in  particular  cafes  of  gardening,  that  it  will 
<be  of  no  utility  to  have  recourfe  to  the  change  of  feed,  provided  it  is  properly 
I adapted  to  the  foil,  except  it  be  for  an  improved  kind.  The  only  thing  neceffary 
.is  that  of  colle£bng  and  preferving  the  beft  of  the  different  kinds,  in  the  me- 
1 thods  that  have  been  direfled  above,  and  by  that  means  prevent  a degeneracy. 

I It  is  hardly  to  be  fuppofed  that  the  foil  can  become  tired  of,  or  be  improper 
1 for,  producing  a fort  of  grain  for  which  it  is  adapted,  fince  it  may  be  obferved 

I that  the  fame  forts  of  plants  are  frequently  propagated  on  the  fame  fpots  of 
I ground  for  a vaft  length  of  time  without  any  manifeft  injury  in  refpeft  to  their 
i cjuality. 

I As  fome  of  the  varieties  of  the  fame  fort  of  grain  or  feed,  when  fown  under 
-fimilar  circumftances  of  foil  and  climate,  are  however  often  found  by  the  cul- 
tlivators  of  land  to  be  of  a much  more  earlv  growth  than  others,  as  well  as  ot 


Darwin’s  rhytoIc«ia,  p-  455. 
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a mor^  or  lefs  hardy  and  vigorous  nature,  it  may  be  of  utility  to  change  them 
in  thefe  refpefts,  the  early  kinds  being  always  cultivated  on  the  colder  and 
more  backward  defcriptions  of  land,  while  thofe  of  the  later  are  fown  upon 
the  drier  and  more  warm  foils.  In  this  way  the  crops  may  often  be  coiifider- 
ably  improved,  as,  in  fo  far  as  regards  themfelves,  they  will  enjoy  the  advan- 
tages of  more  genial  foils  and  climates.  Another  advantage  may  be  gained  in 
this  method,  as  by  employing  fuch  early  kinds  of  feed  the  farmer  may,  in  fome 
cafes,  delay  the  putting  in  of  his  feed  for  feveral  days,  without  the  danger  of 
the  crop  being  injured  thereby,  or  of  its  not  being  reaped  at  the  ufual  time. 
He  may  likewife  in  the  late  foils  thus  obviate  the  difficulties  and  inconveniences 
attending  bad  feed  times,  as  by  fuch  a change  the  feed,  though  put  in  later, 
may  be  equally  early  at  the  harveft*. 

It  has  alfo  been  remarked,  that  there  is  an  advantage  refulting  from  chang- 
ing  feed  from  foils  of  oppofite  natures,  which  cannot  be  depended  upon  when 
the  change  is  made  from  fimilar  foils.  Some  weeds  will  grow  only  in  ftrong  deep 
lands,  while  others  are  peculiar  to  light  and  fandy  foils.  When,  from  whatever 
caufe,  grain  abounds  fo  much  with  the  feeds  of  weeds  as  to  render  it  impro- 
per for  fowing,  by  procuring  feed  from  a foil  of  an  oppofite  nature  the  farmer 
is  to  a great  degree  certain  that  no  dangerous  feed-weeds  will  be  introduced  by 
the  change  f.  The  fowing  of  fuch  grain  as  contains  the  feeds  of  weeds  fliould, 
however,  never  be  pra6tifed,  except  where  perfectly  clean  feed  cannot  be  pro- 
cured, as,  though  the  above  may  be  the  cafe  in  regard  to  particular  forts  qf 
weeds.  It  does  not  by  any  means  extend  to  all. 

It  is  found  that  grain,  like  all  other  feeds  and  plants,  when  brought  from  a 
warmer  to  a colder  climate,  gradually  degenerates  till,  by  being  frequently  cul- 
tivated, it  becomes  natural  both  to  the  foil  and  climate.  And  experience  has 
fhewn  that  it  degenerates  fooner,  and  to  a greater  degree,  in  mountainous  dif- 
tri6ts,  than  in  the  level  and  better  flieltered  parts  of  the  country.  At  the  fame 
time,  it  is  well  known,  that  many  vegetables  introduced  from  other  countries, 
and  which  it  was  once  thought  would  not  come  to  matuiity  in  this,  have,  by 
proper  care  and  attention,  been  brought  to  a great  degree  of  perfediion.  It  is 
certain,  too,  that  the  introdu£tion  of  better  forts  of  grain  has  foon  become  effec- 
tual in  removing  the  poor  kinds  that  were  originally  cultivated.  This  has  been 
the  cafe  in  refpe£l  to  oats  in  fome  parts  of  Scotland:  which  is  a circum- 
ftance  that,  the  writer  juft  mentioned  thinks,  proves  how  much  the  quality  of 
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grain  may  be  improved  by  proper  attention  ; and  further,  that  frequent  and 
judicious  changes  of  feed,  in  the  way  ftated  above,  are  of  the  greateft  import- 
ance in  effefting  this  improvement. 

And  it  is  concluded,  that  from  the  long-eftablilhed  pra£lice,  and  the  acknow- 
ledged advantages  derived  from  annually  importing  feed-wheat  from  England 
into  all  the  diflriflsin  Scotland,  where  that  fpecies  of  grai^  is  cultivated,  which 
are  well  known ; as  well  as  from  the  practice  being  no  lefs  general,  although  more 
local,  for  the  farmers  in  BanfF-fliire,  where  deep  hrong  cold  foils  prevail,  to 
procure,  in  unfavourable  feafons,  a great  portion  of  the  oats  necelfary  for  feed 
from  the  light  dry  fandy  foils  in  the  adjoining  county  of  Moray  ; and  alfo  the 
pra6tice  of  many  other  diifridls  where  improved  agriculture  is  to  any  confider- 
able  degree  eftabliflied  ; it  will  be  found  that  frequent  changes  of  feed,  for 
fome  or  other  of  the  reafons  mentioned  above,  are  not  only  highly  proper  but 
indifpenfably*necelfary 

On  the  whole  it  is  maintained  by  an  ingenious  writer,  that  as  the  varieties  of 
plants  are  fuppofed  to  be  produced  by  different  foils  and  climates,  which 
varieties  will  afterwards  continue  through  many  generations,  even  when  the 
plants  are  removed  to  other  foils  and  climates,  it  muft  be  advantageous  for  the 
agricultor  to  infpedl  other  crops,  as  well  as  his  own  j and  thus  wherever  he  can 
find  a fuperior  vegetation,  to  collefl  feeds  from  it  j which  is,  it  is  imagined, 
more  certain  to  improve  his  crops  than  an  indifcriminate  change  of  feed. 
And  that  where  feed-corn  is  purchafed  without  a previous  obfervation  of  its 
fuperior  excellence,  perhaps  it  would  be  more  advantageous  to  take  it  from 
better  kinds  of  foil,  and  from  fomewhat  better  climates  as  the  good  habits  ac- 
quired by  fuch  feeds  may  be  continued  long  after  their  removal  to  Inferior  fitu- 
ations.  But,  on  the  contrary,  care  fhould  be  taken  not  to  colle£l  a change  of 
feeds  from  worfe  climates  or  inferior  foils,  unlefs  the  agricultor  is  prevfoully 
certain  that  they  are  of  a fuperior  kind  f. 

Though  the  practice  of  preparing  feed  of  particular  kinds  for  being  put  into  the 
earth,  by  fome  means  or  other,  feems  to  have  prevailed,  in  fome  degree,  (ince  the 
earlieft  periods  of  the  art  of  hufbandry,  the  utility  or  advantage  of  the  procefs 
does  not  appear  to  be  vet  fully  afcertained  by  agricultors  j fome  contending 
that  it  is  highly  beneficial,  while  others  maintain  that  no  poffible  benefit  can 
be  derived  from  it.  It  can,  however,  hardly  be  conceived,  that  a practice  of 
this  fort  fliould  have  been  employed  for  fuch  a vaft  length  of  time,  without  fome 
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beneficial  conlequencc?  had  been  obferved  to  refult  from  it.  The  nature  of  the 
vegetation  of  feeds,  and  the  circumftances  under  which  it  takes  place  in  the 
moll  favourable  manner,  would  alfo  feem  to  fliew  that  it  may  be  had  recourfc 
to  with  benefit  in  more  cafes  than  it  appears  to  have  been  cuflomary  to  em- 
ploy it  by  the  farmer. 

Various  compofiti.ons  have  been  employed  at  different  times  for  the  purpofe 
of  preparing  gtaia  which  is  to  be  made  ufe  of  as  feed.  In  the  more  early 
attempts  in  this  way,  oils,  and  the  deco61ions  or  juices  of  particular  plants, 
w'ere  chiefly  employed,  and  the  mofl:  fully  relied  upon ; but  the  liquors  which 
liave  lately  been  the  moft  depended  upon,  are  either  water  fo  highly  impregnated 
with  common  fait  that  an  egg  will  fwim  upon  the  furface  of  it,  or  fuch  cham^- 
ber-lye  as  has  been  kept  for  a length  of  lime  fufficient  for  its  undergoing  de- 
compofition,  and  the  forming  of  ammonia.  And  whichever  of  thefe  liquids 
is  made  ufe  of,  the  feed,  after  being  fleeped  for  a proper  length  of  time,  is 
rendered  dry  and  fit  for  fowijig,  by  cauffic  or  qnick  lime,  in  a fine  date  of  pul- 
.verifation,  being  intimately  blended  with  iL 

By  modern  agricultors^  fteeps  or  picbles  of>  thefe  kinds  appear  to  have  been 
.principally  made  ufe  of  for  preparing  wheat,  in  order  to  prevent  k from  being 
affedled  with  difeafe  ; but  it  is  probable  that  they  may  be  applied  to  mofi:  other 
, kinds  of  feed,  and  in  very  different  views,  with  ftill  greater  and  more  bene- 
ficial effects.  As  it  wmuld  feem  neceffary  that  the  feed-lobes  of  grain,  which 
have  been  found  to  confift  of  a vegetable  oxyd  or  bafis,  compounded  of  carbon 
and  hydrogen,,  impregnated  with  oxygen,  a portion  of  oil,  or  of  the  bafis  of  it 
in  an  unoxydated  fiate  being  diffufed  through  their  compofition  *,  fliould 
be  imbued  with  a certain  proportion  of  humidity  or  moirture,  in  order  that 
fuch  changes  may  take  place  in  them  as  are  fuited  to  the  procefs  of  vegeta- 
tion ; the  fteeping  of  feed  may,  in  this  w'ay,  not  only  fecure  a more  fpeedy 
and  regular  germination,  but  in  fome  cafes  obviate  the  danger  of  its  being  in- 
jured or  deftroyedby  the  length  of  time  it  may  be  neceffary  for  it  to  remain  in 
the  foil  before  it  becomes  fufficiently  moiftened.  And  as  it  is  probable  that 
different  kinds  of  feed  abCorb  or  take  up  different  proportions  of  moifture  in 
the  fame  time,  this  circumftance  fliould  be  attended  to  in  the  praftice,  and  fuch 
forts  as  are  found  to  charge  themfcJves  flowly,  expofed  in  the  fteeps  for  a 
greater  length  of  time  f. 

Jn  proof  of  the  utility  of  fteeping  in  this  view,  it  has  indeed  been  obferved, 
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By  an  experienced  agricultor,  that  there  can  be  no  doubt  that,  in  every  par- 
ticularly dry  feed  time,  feed  of  every  kind  ought  to  be  fteeped  juft  enough  to 
promote  a quick  vegetation.  This  method  would,  it  is  thought,  at  all  times 
prevent  great  deftru6Vion  by  vermin,  fecure  a more  uniform  growth,  and  greatly 
improve  both  the  quantity  and  quality  of  barley  and  oats  ; and  fometlmes,  in- 
deed, procure  a crop  of  clover,  which  would,  without  fuch  precaution,  have 
been  loft  *.  And  others  fugged  that  by  foaking  feeds  a day  or  two  previous 
to  their  being  put  into  the  foil,  their  growth  may  be  promoted  equally  as  well 
as  by  watering  the  land  by  artificial  means,  either  immediately  before  or  after 
their  being  fown  f.  But  befides  thefe,  the  fteeping  of  feed-grain  may  be  ufeful 
in  other  refpefls  ; as,  where  attention  is  paid  to  having  the  liquors  as  much 
as  poflible  faturated  with  faline  matters,  it  may,  as  has  been  feen,  enable  the 
farmer  to  readily  feparate  the  faulty  imperfeSl  feed  that  is  incapable  of  vege- 
tating, from  that  which  is  good  and  proper  for  the  purpofe,  as  the  light  im-* 
perfe£t  feeds  conftantly  float  upon  the  furface  of  fuch  liquids,  and  may  be  eafily 
removed,  while  thofe  which  are  found  and  good  fall  to  the  bottom,  and  by  being 
employed  as  feed  may  infure  more  regular,  perfe6f,  and  uniform  crops. 

And  where  liquids  or  fubftancesof  a poifonous  or  deftruftive  quality,  fuch  as 
the  folutions  of  noxious  plants,  cauftic  lime,  &c.  are  had  recourfe  to,  they  may 
lye  of  utility  both  by  rendering  it  lefs  the  prey  of  vermin,  and  deftroying  fuch  as 
attack  it.  The  latter  may  likewife  be  of  advantage  by  its  properties  of  attradl- 
ing  the  humidity  and  moifture  of  the  furrounding  air  and  foil,  as  well  as  by 
deftroying  fuch  infefls  as  come  in  contafl  with  it 

It  may.  In  fome  inftances,  alfo  be  of  advantage  to  make  ufe  of  fuch  liquid 
materials  as  have  been  found  ufeful  in  promoting  the  growth  of  plants,  fuch 
as  the  carbonated  liquor  afforded  by  dung-hills,  and  many  fimilar  matters.  It  has 
been  found,  that  by  fteeping  feed-barley  for  tw'enty-four  hours  in  a fluid  of  this 
fort,  removing  the  light  grains  that  came  to  the  top,  and, on  taking  the  grain  out  of 
the  ftcep,  fifting  wood- allies  over  it  In  order  that  it  might  be  fown  with  regularity, 
a much  better  crop  was  produced  than  from  the  fame  grain  fown  without  un- 
dergoing any  preparation  jj.  In  China,  the  ufe  of  fuch  fluids  for  the  fteeping 
of  feed  is  likewife  fuppofed  to  be  equally  beneficial  in  promoting  the  growth 
of  the  crop,  and  preventing  it  from  being  deftroyed  by  infefls  §. 

Others,  however,  affert  that  folutions  made  with  various  fubftances,  which 
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are  fuppofed  to  have  a tendency  to  promote  the  vegetation  of  feeds,  have  becfl 
employed  without  their  producing  any  beneficial  efFe£fs  But  as  little  feems 
to  have  been  done  in  the  way  of  experiment  wdth  a view  to  afcertain  this  point, 
and  as  it  is  well  known  that  both  moifture  and  the  recrements  of  vegetable 
and  animal  matters  are  highly  ufeful  in  aiding  the  growth  of  the  plants  in  their 
more  advanced  fiages,  it  may  be  concluded  that  they  may  have  advantageous 
efteCLS  when  applied  to,  and  taken  up  by,  the  feed  in  the  liquid  ftate,  though  it  is 
obvious  that  their  power  in  this  way  mufl  be  confiderably  limited,  not  only 
from  the  fmallnefs  of  the  quantity  imbibed,  but  from  the  feed  containing  the 
proper  materials  of  its  early  nourifliment  within  itfelf. 

fn  regard  to  the  effefds  of  fuch  preparations  in  the  prevention  or  removal  of 
thedifeafed  conditions  of  feed,  there  are  different  opinions  entertained  by  agri- 
cultorsj  Ibme  contending  that  they  are  wholly  ineffeftual,  while  others  main- 
tain that  they  have  derived  the  moft  evident  advantages  from  them.  Satisfac- 
tory experiments  have,  however,  yet  gone  but  a little  w'ay  in  determining  the 
matter.  The  few  trials  that  have  been  made  by  the  author  of  the  Synopfis  of 
Hufbandry,  with  refped  to  fmutty  grain,  feem  to  fliew  that  they  cannot  be 
much  depended  upon  in  this  view,  though  they  do  not  throw  much  light  on  the' 
nature  of  the  difeafe.  A writer  of  much  experience  and  acutenefs  of  obfervation 
IS,  notwithftanding,  decided  in  his  opinion  of  their  utility,  having  r.holly  pre- 
vented the  difeafe  by  making  ufe  of  them  f.  In  his  attempts  he  appears,  how- 
ever, to  reft  much  of  the  effeft  upon  the  lime  employed  being  newly  burned 
and  -flaked  in  boiling  water,  and  the  fteep  or  mixture  being  then  poured  boilings 
hot  over  the  grain  previoufly  fpread  out  on  a ftone  floor,  afterwards  blending 
it  well  by  frequent  turning.  The  heat  of  the  water,  fays  he,  aided  by  the  fuf- 
focating  fmell  of  the  fixed  air  difcharged  from  the  lime,  feems  to  be  fufflcient  to 
deftroy  the  animalculas  to  which  fome  afcribe  the  fmut,  and  alfo  to  coat  the 
wheat  fo  as  to  become  a prefervative  from  vermin.  And  the  able  author  of 
the  Agricultural  Survey  of  Staffordfliire  aflures  us,  that  the  propriety  of  the 
pra£lice,  and  its  good  effedfs  in  the  preventing  of  the  fmut,  are  eftabliflied 
by  the  moft  weighty  of  all  arguments,  experimental  proof  j and  further  that  he 
has  never  known  or  heard  of  a well-authenticated  inftance  of  its  failure  in  pre- 
venting the  difeafe.  Experiment  has  not,  however,  fully  demonftrated  that 
this  vegetable  difeafe  proceeds  from  animalculae,  or  that  carbonic  acid  gas  is 
effeflual  in  deftroy ing  them.  It  is  more  probable  that  the  heat  thrown  out  dur- 


New  Farmer’s  Calendar,  p.  417. 


f Middleton’s  Survey  of  the  County  of  MIddlefex. 


449 


Cultivation  of  Arable  Land. — Steeping  of  Seed. 

ing  the  combination  of  the  water  with  the  lime,  together  with  the  cauftic 
properties  of  the  latter  might  produce  fuch  effefts.  However  this  may  be,  the 
utility  of  the  praftice  is  rendered  ftill  more  probable  by  the  author  of  Mo- 
dern Agriculture  giving  it  as  the  refult  of  the  experience  of  agricultors  in 
general,  that  where  it  is  followed  finut  is  feldom  or  never  feen  in  the  fucceed- 
ing  crop  *.  * 

When  fteeps  of  this  nature  are,  however,  employed  in  this  view,  it  would 
feem  that  the  feed  fliould  lie  much  longer  in  them  than  when  the  intention 
is  merely  that  of  feparating  the  imperfefl  from  the  good  and  found  feedf- 

The  manner  of  performing  the  bufinefs  of  fteeping  is  different  in  different  places; 
but  the  moft  common  way  is  that  of  forming  the  brine,  in  the  mode  that  has  been 
mentioned,  in  a large  tub  or  other  convenient  veffel,  and  then  fimply  putting 
in  the  grain  and  permitting  it  to  remain  for  ten  or  fifteen  hours,  removing  the 
light  grains  as  they  come  to  the  furface,  after  ftirring  it  at  different  intervals. 
But  another,  and  much  more  expeditious  and  convenient  method,  is  that  of 
placing  the  feed  in  a baiket,  and  letting  it  down  into  the  v^el  containing 
the  fteep,  fkimming  off  the  light  corn  occafionally,  and  after  it  has  remained 
a proper  length  of  time,  according  to  the  views  of  the  agricultor,  removing  its 
contents,  and  replacing  them  by  other  parcels. 

In  whichever  way  the  procefs  of  the  fteeping  is  performed,  no  larger  a quantity 
is  to  be  prepared  at  a time  than  is  capable  of  being  put  into  the  ground  the  fuc- 
ceeding  day,  as  where  the  grain  is  fuffered  to  remain  in  the  fteep  tor  any  great 
length  of  time,  much  of  it  is  found  to  be  incapable  of  vegetating  J.  In  further 
proof  of  this,  the  writer  of  the  Agricultural  Survey  of  Mid-Lothian  fays,  that 
about  four  years  ago,  having  fteeped  a firlot  of  barley  in  urine  for  about  three 
hours,  and  immediately  thereafter  caufed  it  to  be  Town  at  the  ufual  rate,  in  the 
middle  of  a field,  unmixed  with  any  other,  there  was  not  above  a half  of  it  came 
up,  and  even  that  grew  fo  weakly  as  not  to  produce  above  a third  part  ot  the  crop 
with  the  reft  of  the  field.  An  able  experimenter  has,  however,  fliewn  that  greater 
latitude  may  be  taken  in  this  refpe£t  than  is  commonly  fuppofed  |h  And  Mr.  Mid- 
dleton has  known  feed  prepared  a week  before  it  was  fown,  without  fuftaining 
any  injury.  As  the  experiments  of  Mr.  Gough  have,  notwithftanding,  Ihewn 
that  the  procefs  of  germination  prefently  commences  after  feeds  have  been 

* Vol.  IL  p.  381.  f Curfory  Obfervations  on  Hu(l>andry,  p.  63. 
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imbued  with  a fuitabJe  proportion  of  humidity,  it  would  feem  to  be  the  moft 
proper  praftice  not  to  delay  the  fowing  much  after  the  feed  has  been  prepared. 

In  regulating  the  proportion  of  feed  that  may  be  neceflary  to  be  fown,  at- 
tention will  not  only  be  requifite  to  the  peculiar  nature,  quality,  and  fituation 
of  the  foil,  and  the  periods  of  fowing  or  putting  crops  into  the  ground,  but  alfo 
“to  the  date  of  the  feafon,  and  the  manner  in  which  the  fowing  is  performed. 

In  general,  for  moft  forts  of  crops,  the  ftrong,  wet,  and  ftiffer  defcriptions  of 
land  will  require  larger  proportions  of  feed  than  fuch  as  are  more  friable,  thin, 
and  light.  Hence  the  ftrong  wet  loams,  and  the  ftiff  retentive  clays,  demand 
more  feed  than  the  light  mellow  loams,  and  the  Tandy,  gravelly,  or  even  the  thin 
chalky  foils.  As  where  lands  of  the  rich  loamy  kinds  have  been  fuitably 
broken  down,  and  reduced  by  the  various  operations  of  tillage  already  de- 
fcribed,  if  the  feed  be  not  fown  in  too  large  a proportion,  an  opportunity  is 
afforded  for  the  plants  tillering,  or  fpreading  themfelves  from  the  roots,  many 
ftems  often  ilfuing  from  the  fame  root : in  confequence  of  which,  the  crops 
frequently  beccine,  even  when  thinly  fown,  extremely  thick  upon  the  ground; 
and  from  the  great  nutritive  powers  of  fuch  foils,  or  what  is  moftly  termed 
ftrength  by  farmers,  would  be  greatly  too  much  fo,  if  a large  proportion  of  feed 
were  at  firft  put  in. 

And,  indeed,  in  the  cafe  of  root  crops,  whether  fuch  as  are  formed  upon 
or  within  the  foil  where  fuch  lands  are  in  a fufficiently  mellow  and  friable 
ftate  for  producing  them,  the  feeds  or  fets  ftiould  not  on  the  fame  account  be 
fown  or  put  in  in  too  great  a quantity  or  too  thickly. 

But  in  the  ftrong,  ftiff,  wet,  retentive,  foils,  from  the  plants  feldom  ftriking 
or  branching  off  much  from^  the  roots,  except  in  particularly  favourable  cir- 
cumftances  of  feafon,  a much  greater  proportion  of  feed  will  be  neceflary,  in 
order  to  fecure  fuch  full  crops  as  lands  of  this  kind  are  capable  of  fup- 
porting. 

On  the  light  thin  foils  a lefs  quantity  will  be  fufiicient,  as  if  a large  propor- 
tion of  feed  be  put  into  fuch  kinds  of  ground,  from  their  poflfefling  but  little 
ftrength  in  comparifon  with  the  former,  the  crops  will  rarely,  except  in  parti- 
cular feafons,  be  well  formed  in  the  ear,  or  have  the  grain  plump  and  well 
fed*.  It  is  likewife  a praflice  in  the  beft  grain  diftrifts,  on  all  defcriptions  of 
foils,  to  fow  fmaller  proportions  of  feed  on  lands  of  the  fame  quality  in  the 
early  periods  of  the  feed  time,  than  thofe  of  the  later.  The  reafon  of  this,  ac» 


* Donaldlbn’s  Prelenk  State  of  Huibandry,  p.  a6^. 
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cording  to  the  author  of  the  work  juft  quoted,  is,  that  grain  fown  early  in  the 
feafon  takes  deeper  root,  and  has  more  time  to  branch  out  additional  ft)oots, 
than  that  which  is  late  fown,  which,  when  the  foil  is  not  very  free,  as  well  as 
fertile,  generally  runs  up  into  one  fingle  ftalk,  fo  that  if  a liberal  quantity  of 
feed  be  not  allowed,  the  crop,  however  luxuriant  in  refpeSl  to  the  plants, 
muft  be  fcanty  in  the  article  of  grain. 

There  may  alfo  be  other  reafons  ; as  where  the  feed  is  put  in  at  a late  period, 
efpecially  in  the  fpring  fowings,  it  will  not  have  time  fully  to  eftablifti  itfelf  in 
the  foil  before  it  becomes  retarded  by  the  hot  and  dry  fummer  weather,  unlefs 
a large  quantity  of  feed  be  employed  fo  as  to  afford  prote6lion  by  the  clofe- 
nefs  of  the  growth  of  the  plants.  And  in  the  late  autumnal  fowings,  the  grain 
may  not  become  well  fixed  and  rooted  in  the  foil  before  the  frofts  begin  to 
affe6l  them,  and  on  that  account  a larger  proportion  of  feed  be  required. 

The  ftate  of  the  weather  may  likewife  have  confiderable  influence  in  refpeSl 
to  the  fowing  or  putting  feed  into  the  ground,  as  where  the  feafon  is  very  dry, 
and  there  is  but  a fmall  proportion  of  moifture  in  the  foil,  more  of  the  feed 
may  fail  in  vegetating  than  where  the  contrary  is  the  cafe.  Hence  the  pro- 
priety of  the  practice  of  fteeping  and  putting  in  the  feed  in  fuch  dry  feafon 
immediately  after  the  plough. 

' The  manner  in  which  the  feed  is  depofited  In  the  earth  muft  alfo  produce 
confiderable  difference  in  regard  to  the  quantity  of  feed,  as  where  the  grain 
is  fcattered  over  the  w’hole  of  the  land  in  fome  meafure  at  random,  as  happens 
in  the  common  broadcaft  method  of  fowing,  a much  larger  proportion  of  feed 
muft  be  required,  even  with  the  moft  expert  feedfman,  than  where  the  grains 
are  depofited  with  equality  and  exaftnefs  but  only  on  certain  portions  of  the 
land,  as  is  the  cafe  in  the  drill  and  dibbling  methods.  Beftdes,  fome  difad- 
vantages  may  attend  the  firft  method  in  refpefl  to  the  vegetation  of  the  feed, 
that  may  likewife  render  a larger  proportion  requifite. 

From  what  has  been  advanced  it  muft  be  evident  that  the  quantity  of  feed 
muft  vary  according  to  a great  variety  of  circumftances,  and  that  it  is  a matter  of 
1 much  difficulty  to  fix  upon  any  proportion  that  may  be  fuitable  to  every  circum- 
, ftance  and  defeription  of  foil.  From  two  and  a half  to  three  and  a half  bufhels 
1 to  the  acre  may,  how’ever,  in  general,  be  confidered  as  the  proportion  that 
W'ill  be  the  moft  frequently  requifite,  both  for  the  fpring  and  autumn  fowings. 
It  has  been  fuggefted  by  an  experienced  cultivaror,  that  for  fowing  wheat 
broadcaft  about  the  latter  end  of  September,  two  buftiels  and  a half  is  the 
moft  advantageous  quantity  on  foils  of  a medium  quality  and  that  for  every 
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fortnight  later  a gallon  of  feed  fliould  be  added  Nothing  can,  however,  be 
faid  with  much  exa£lnefs  on  the  fubje£l:,  fince  the  advantage  of  different  pro- 
portions have  not  yet  been  fully  Ihevvnf. 

* Middleton’s  Survey  of  Middlefex. 

f Mr.  Arthur  Young,  in  his  able  Survey  of  the  County  of  Lincoln,  has  given  a tabular  view  of 
the  quantity  of  feed  and  produce,  which  may  be  ufeful  in  thewing  the  efFefts  of  different  proportions  of 
feed  on  different  kinds  of  land. 


Kinds  of  Soil. 

j Places. 

Wheat. 

Barley. 

Oats. 

||  Beans. 

Seed 

buflj. 

Crop 

qrs. 

Seed 

bufli. 

Crop 

qrs. 

Seed 

bu(h 

Crop 

qrs. 

II  Seed 
[ bufh. 

Crop 

qrs. 

Kich  new  broken  up 

iLong  Sutton 

- 

— 

5 

— 

— 

— 

common  land. 

Deeping  Fen 

- 

— 

— 

— 

— 

— 

9 

Holland  Fen  - 

2 - 

2 

4 

— 

— 

6 

7 

Mr.  Cartwright 

- 

— 

4t 

— 

— 

— 

8 

— 

4i 

Folkingham 

- 

3 

3i 

3 

5 

5 

6 

4 

3i 

Belton 

- 

3 

4 

4l 

7 

S 

Ditto  Heath 

- 

— 

— 

— 

3 

— 

4 

Middling  land. 

Leadenham  - 

- 

3 

— 

4i 

4 

Hackthorne  - 

- 

3 

3 

4 

3t 

5 

4 

Norton 

- 

3 

3 

4 

Knaith 

- 

3 

4 

5 

New  inclofed  land. 

Haxey 

- 

3 

4 

4 

4 

5 

3i 

4 

Butterwick 

— 

5 

— 

— 

— 

— 

— 

4 

Normanby  - 

- 

24 

3 

4 

4 

— 

— 

4 

3 

WInterton 

- 

— 

4 

New  Inclofed  land. 

Barton 

- 

3i 

4 

4 

4l 

— 

— 

3 

4l 

Mr.  Graburn  - 

. 

4 

— 

— 

7 

— 

4 

5 

Mr.  Scrivenor 

. 

— 

— 

— 

— 

10 

Barrow 

- 

3 

3 

- 

WIntringham 

- 

3 

5 

4 

6 

— 

7 

— 

S 

W old  land. 

Brocklefby  - 

- 

4 

4 

7 

5 

3 

3 

Belefby  - 

- 

— 

— 

4 

5 

— 

— 

4i 

3 

Humberfton  - 

- 

H 

3 

4 

3 

7i 

4 

4l 

3y 

Saltfleet 

— 

— 

— 

— 

— 

10 

Marlh  land. 

Louth  - 

• 

3 

— 

5 

— 

7 

— 

5 

Dal  by  - 

- 

3i 

3 

S 

4 

8 

5i 

Spilfbury,  Mr.  Wright 

4 

4 

Si 

7t 

Welton  - 

- 

3i 

— 

— 

— 

— 

— 

3 

Ditto  - 

. 

— 

24 

Clay  and  marfh  land. 

Skirbeck 

- 

3f 

— 

— 

5 

7l 

4 

Reevefby  - 

- 

3t 

4 

3l 

5 

5 

Mr,  Parkinfon  - 

2 

3 

2 

4i 

4 

8 

Ranby 

- 

3 

3 

4 

St 

6 

Ditto  - 

> 

— 

— 

— 

— 

4 

Mr.  Elmhurft 

. 

4 

5 

4 

6 

Swinop  ■- 

- 

3i 

3 

4 

4i 

6 

S 

Mr.  Ellifon 

• 

3 

4 

4 

6 

5 

Strong  land. 

Claypool  - 

- 

3 

3} 

3l 

4| 

— 

— 

2 

4l 

Woolfthorpe  - 

- 

3i 

3 

4i 

6 

6 

Grimfthorpe  - 

• 

3l  1 

3 

4t 

6 

5 

4 

Average 

- 

3 

3i  1 

3l‘ 

4i  1 

6 1 

3i 

3? 
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But  though  the  proportions  of  feed  that  may  be  the  moft  proper  and  advan- 
tageous for  affording  the  fullefl:  and  mod  abundant  crops  in  different  cafes,  and 
under  different  circumdances,  have  not  yet  been  decided  by  the  aid  of  expe- 
rimental invedigation,  the  only  method  that  appears  capable  of  affording  any 
degree  of  certainty  on  the  fubjeft ; there  is  dill  another  point  that  fhould  never 
be  overlooked  by  the  correfl:  agricultor,  which  is  that  in  fowing  feed  that  is 
known  to  be  good  and  perfect  in  its  quality,  a lefs  quantity  will  always  be 
fufficient  than  where  the  contrary  is  the  cafe,  as  in  the  former  indance  almod 
every  feed  will  vegetate,  while  in  the  latter,  many  mud  prove  faulty. 

The  time  of  fowing,  or  putting  crops  into  the  ground,  is  evidently  a matter 
that  mud  depend  in  a great  meafure  upon  their  economy  and  the  peculiarity  of 
their  nature.  Hence  the  mod  proper  and  advantageous  feafon  for  fowing  or 
fetting  fuch  as  poffefs  the  habit  or  are  capable  of  perfefling  and  ripening  their 
feed  or  produce  in  the  fame  year,  is  that  of  fome  of  the  more  early  fpring 
months,  according  as  they  are  more  forward  or  late  in  their  kinds,  and  the 
clime  more  mild,  or  the  contrary;  while  in  fuch  as  are,  from  the  peculiarity 
of  their  nature  or  habits,  incapable  of  completing  their  vegetation  in  the 
fame  year,  the  mod  favourable  period  will  be  fome  of  the  more  early  autumnal 
months,  according  to  the  differences  of  their  habits,  and  the  variations  of 
climate  and  feafon  ; as  by  thefe  means  in  the  former  cafe  the  feeds,  grains,  or 
roots,  become  perfefUy  evolved,  and  the  radicles  of  the  young  plants  firmly 
edablilhed  in  the  foil,  and  capable  of  fudaining  themfelves  againd  the  hot 
feafon  fets  in  which  is  to  bring  them  to  maturity;  and  in  theTatter  the  feeds 
have  attained  fuch  a date  of  growth,  and  fo  far  fixed  their  roots  in  the  ground, 
as  to  be  capable  of  fupporting  themfelves  without  fudaining  much  injury  from 
the  feverity  of  the  winter  feafon,  and  confequently  advance  with  greater  ra- 
pidity in  their  vegetation  in  the  fpring,  in  order  to  perfect  their  feed  by  the 
heat  of  the  fummer  feafon. 

It  has,  however,  by  fome  cultivators  been  particularly  advifed  to  adopt  the 
praflice  of  fowing  certain  forts  of  grains  and  feeds,  and  alfo  of  fetting  parti- 
cular kinds  of  roots,  at  much  earlier  periods  in  the  fpring  than  is  commonly 
had  recourfe  to  by  the  farmer.  Thus  by  putting  barley  into  the  ground  in  the 
beginning  of  February,  great  advantage  has  been  fuppofed  to  have  been  de- 
rived in  the  fprwardnefs  and  finenefs  of  the  grain 

Againd  this  method  it  is,  however,  ingenioudy  fuggefted,  that  as  much 


* Lord  Orford  in  Young’s  Annals  of  Agriculture,  vol,  IX.  p.  389. 
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inoUiure>  with  or  withoat  fubfequent  froft,  is  more  liable  to  deilroy  the  em- 
bryo in  its  very  early  hate  in  the  feed  than  after  it  has  fliot  out  roots  and  a 
funimit,  and  thus  acquired  feme  liabits  of  life,  fuch  early  fowing  muft  in  feme 
cafes  be  praclifed  with  cauiion*.  Such  an  obje6tion  cannot,  however,  be 
brought  againft  the  early  autumnal  fowings.  The  fame  philofophical  writer 
alfo  remarks,  that  the  difficulty  of  determining  the  bed  feafon  for  fowing  feeds 
in  the  fpring,  owing  to  the  variation  of  the  weather  in  the  fame  latitude,  as 
well  as  of  laying  down  the  exa61:  feafons  for  fowing  in  different  latitudes,  oc- 
cafioned  Linnaeus  to  conftrucl  what  he  terms  a calendar  of  Flora,  which  w’^as 
afterwards  adapted  to  ihis  climate  by  Stillingfleet ; wffiich  confided  in  obferving 
the  firft  appearance  of  the  root-feions,  or  flowers  of  the  uncultivated  native 
vegetables,  with  dire£lions  to  fow  the  caralia,  or  harvefl:  feed,  when  fuch 
plants  or  flowers  became  vifible.  By  attention  to  obfervations  of  this  kind  on 
fuch  forts  of  uncultivated  plants  in  many  climates,  it  is  conceived  fuch  tables 
might  be  condruffed  as  would  point  out  the  mod  proper  times  of  fowing  the 
mod  ufeful  feeds  or  grains  in  every  latitude  and  fituation.  And  it  is  added,  that 
another  tabular  view  of  the  climates  where  plants  grow  naturally,  and  of 
their  native  fituations  in  refpedl  to  moidure  or  drynefs,  hill  or  valley,  with  the 
kind  of  foil  where  they  were  originally  found,  might  alfo  contribute  to  their 
fuccefsful  cultivation. 

The  above  feem  to  be  the  obje6ts  of  nature  In  the  vegetation  of  feeds,  in 
requiring  fuch  different  lengths  of  time  for  arriving  at  maturity.  The  particular 
period  in  which  each  fort  of  grain,  feed,  or  root,  may  be  fowm,  or  put  into  the 
earth,  with  the  greated  profpe6i:  of  fuccefs,  wdll  be  noticed  when  we  come  to 
fpeak  of  the  manner  of  cultivation  in  the  growth  of  the  different  forts. 

In  the  depofiting  of  feeds  or  roots  in  the  foil,  it  may  be  neceffary  to  pay  fome 
regard  to  the  depth  to  which  they  may  be  introduced  and  covered ; as  upon  thefe 
being  fuitably  performed  according  to  the  nature  of  the  feeds  or  roots,  the  qua- 
lities of  the  lands,  and  the  date  of  the  climate,  different  advantages  may  be 
obtained  in  the  earl^  vegetation  and  fubfequent  growth  of  the  crops. 

In  fuch  feeds  or  roots  as  are  to  be  put  into  the  ground  in  the  fpring  months, 
as  there  is  generally  a large  proportion  of  moidure  in  the  foils  from  the  con- 
tinued rains  of  the  autumnal  and  winter  feafons,  it  may  be  unneceffary  to  cover 
them  to  any  great  depth  ; half  an  inch  or  an  inch  may  at  mod  be  fufficient,  fo 
as  to  fully  protefl  them  from  birds  and  infers,  for  grain,  turnip,  carrot,  and 
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other  fimilar  feeds ; and  for  roots,  fuch  as  potatoes,  and  others  of  the  fame 
kinds,  from  two  to  three  or  four  inches,  according  to  clrcumftances,  may  be 
as  much  as  is  requifite.  But,  in  the  early  autamnal  fowings,  as,  from  the 
great  diflipating  heats  of  the  fummer  months,  there  muft  in  general  be  lefs 
humidity  in  the  earth,  it  may  be  ufeful  in  fuch  circumftances  to  have  the  feed 
buried  fomewhat  deeper,  as  two  inches  or  more,  in  order  that  their  vege- 
tation may  not  only  be  more  fpeedily  effected,  but  their  roots  more  fully 
guarded  from  the  effe£ls  of  the  frofty  nights,  which  ufually  take  place  foon  after 
fuch  fowings.  Befides,  they  will  thus  be  more  effe£lually  protedted  from  the 
attacks  of  birds  and  other  vermin,  which  are  generally  more  eager  and  deftruc- 
tive  from  the  diminifhed  quantity  of  food  at  fuch  periods. 

But  in  general,  as  we  have  already  feen  that  the  procefs  of  fprouting  or 
early  vegetating  is  greatly  promoted  by  the  feeds  being  fully  fupplied  with 
oxygen  air,  it  may  be  the  mod  beneficial  pra6tice  to  have  them  but  lightly 
covered  or  put  into  the  foil,  in  rather  a fuperficial  manner,  as  by  fuch  means 
they  will  be  the  mod  fully  fupplied  with  atmofpherical  air.  And  on  this  account 
too  it  may  be  the  mod  advantageous  method  to  have  the  feeds  or  roots  depofited  in 
the  foil  as  foon  as  podible  after  it  has  been  turned  up  by  the  plough  or  the  fpade, 
as  ir  fuch  circumdances  it  mud,  as  has  before  been  noticed*,  contain  the  larged 
proportion  of  atmofpherical  air  among  its  condituent  particles ; which  it  is 
obferved  may  be  neceifary  to  dimulate  into  elevation  the  plume  of  the  embryo 
plant,  as  the  moidure  of  the  earth  is  neceifary  to  dimulate  the  root  into  its 
elongation  downwards  f,  or  in  other  direftions. 

The  depths  of  fuch  fowings  may  be  the  mod  perfectly  regulated  by  the  ufe  of 
drill  machines. 

The  date  of  the  feafon,  and  climate,  in  which,  grain  feeds  or  roots  are  put 
into  the  foils,  may  likewife  have  fome  influence  on  the  crops,  as  has  in  part  been 
already  explained. 

It  has  been  generally  fuppofed  that  the  bed  praffice  is  that  of  fowing  in  dry 
feafons,  and  fetting  out  plants  in  fuch  as  are  moid  5 but  it  is  obvious  that,  in 
fo  far  as  the  fowing  is  concerned,  this  bufinefs  ought,  in  fome  refpe£>,  to  be  con- 
du£ted  according  to  the  differences  of  the  qualities  of  the  lands,  and  the  nature 
of  the  climate  in  regard  to  its  warmth,  or  the  contrary.  Thus  in  the  drier  and 
more  mellow  and  porous  defcriptions  of  foils,  and  the  more  warm  and  genial 
climates,  it  may  in  many  cafes  be  advantageous  not  only  to  fow  in  the  wet,  or 
rather  moid  feafons,  but  alfo  at  more  early  periods  than  in  fuch  as  are  more 
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retentive  of  humidity  ; as  from  the  moifture  being  commonly,  in  fuch  forts  of 
land,  quickly  dilhpated,  a more  certain  and  expeditious  vegetation  of  the 
feed  may  in  this  way  be  fecured. 

But  in  the  more  heavy  and  wet  kinds  of  foils,  where  the  climate  is 
colder,  it  will  conftantly  be  a more  beneficial  method  to  choofe,  if  poffible,  a 
dry  and  warm  feafon  for  perform.ing  the  bufinefs  of  fowing  or  putting  in  the 
crops,  as  by  fuch  means  the  grain  will  be  more  certain  of  vegetating,  and  in 
lefs  danger  of  perifhing  by  the  overabundant  wetnefs,  and  the  want  of  heat, 
in  fuch  lands  and  climates.  And  it  has  been  well  remarked,  that  in  fome  clayey 
grounds  much  foftened  by  rain,  if  the  feed  be  put  into  holes,  and  a dry  feafon 
fucceed,  an  almoft  impenetrable  cruft  may  be  produced  by  the  quick  exhalation 
of  the  moifture,  and  what  is  termed  by  farmers  the  fetting  of  the  clay*j  and 
in  this  manner  the  Vegetation  and  early  growth  of  the  crop  be  much  retarded, 
or  in  a great  meafure  prevented. 

Though  it  has  been  ingenioufly  fuggefted,  that  ufeful  purpofes  in  the  early 
vegetation  of  fome  forts  of  plants  may  be  anfwered  by  the  fowing  of  the  fruits 
or  hufks  that  furround  particular  kinds  of  feeds  and  berries  f,  no  experiments 
have  yet  been  made  to  fliew  whether  the  fowing  the  chaff,  or  covering  of  the 
grain  with  it,  might  not,  in  particular  circumftances  of  foil  and  climate,  be  of 
utility  in  affording  it  warmth  and  proteflion  in  the  firft  ftages  of  its  growth. 

In  regard  to  the  nature  of  the  foils,  and  the  crops  or  kinds  of  feeds,  or 
plants,  that  may  be  cultivated  upon  them  with  the  greateft  chance  of  profit 
and  advantage,  it  may  be  generally  obferved,  that  thefe  may  be  the  heft  and 
moft  perfeffly  adapted  to  each  other,  fo  as  to  afford  the  moft  abundant  and 
moft  valuable  produce,  by  attentively  obferving  what  forts  agree  moft  fully 
in  the  nature  of  their  nutritive  properties,  their  ftates  of  moifture,  their 
condition  in  refpefl:  to  pulverifation  or  mellownefs,  and  their  fttuations  in  re- 
gard to  warmth.  Thus  on  all  the  more  light  and  friable  deferiptions  of  foil, 
fuch  as  thofe  of  the  fandy,  gravelly,  chalky,  and  mellow  loamy  kinds,  barley, 
oats,  peas,  turnips,  carrots,  and  various  other  forts  of  green  crops,  as  well 
as  thofe  of  grain,  may  be  fuccefsfully  cultivated ; while  thofe  of  the  heavy, 
gravelly,  chalky,  loamy,  marfhy,  and  ftiff  clayey,  will  be  more  fuited  to  the 
growth  of  wheat,  oats,  beans,  clover,  faintfoin,  and  other  forts  of  graffes  of 
the  artificial  kind,  as  will  be  more  fully  feen  when  we  come  to  fpeak  of  the 
rotation  of  crops,  and  the  methods  of  cultivation  that  appear  to  be  the 
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Tiioft  proper  for  each  kind  of  crop.  But  in  tills  bufinefs,  befides  the  properly 
adapting  the  nature'  of  the  crop  to  that  of  the  foil,  as  tillage  lands  are  liable 
to  be  injured  by  the  repeated  growth  of  particular  forts  of  crops,  as  thofe  cf 
the  grain  kinds,  there  is  another  circumflance  that  ought  invariably  to  be  kept 
in  view,  which  is  that  of  preventing  the  exhauftion  or  deterforation  of  fuch 
lands  by  the  judicious  and  attentive  interpofition  or  alternation  of  fuch  as 
are  ameliorating,  either  by  their  fliade  or  other  properties,  or  but  of  a (lightly 
exhaufting  nature,  with  fuch  as  are  more  powerful  in  robbing  the  foil  of  its  nu- 
tritious properties  ; fuch  as  thofe  of  the  green,  and  which  are  often  termed 
cattle,  kinds,  with  thofe  of  the  white  or  corn  kind.  In  this  way,  befides  the 
prevention  of  injury,  in  fo  far  as  refpetts  the  exhauftion  of  the  foil,  advantages 
may  alfo  be  gained  by  the  land,  from  the  different  means  of  tillage  whiclr 
are  thus  required. 

In  regard  to  the  pradfice  of  fowing  or  putting  the  feed  into  the  earth;  dif- 
1 ferent  methods  are  followed,  not  only  in  di(lri£fs  where  the  nature  and  qualities 
I of  the  foils  are  different,  but  in  thofe  in  which  they  have  much  fimilarity. 

The  moll  general  and  common  mode,  as  well  as  that  which  is  more  <5r  lefs  pre- 
1 valent  in  almoft  every  part  of  the  kingdom,  is  that  of  fowing  or  calling  the  feed 
over  the  furface  of  the  ground  by  means  of  the  hand,  having  it  afterwards 
I covered  to  a proper  depth  by  harrowing.  In  this  method  of  performing  the 
' bufinefs,  the  moft  ufual  pra£lice,  efpecially  where  the  ridges  are  equal  in 
n breadth,  and  not  of  too  great  a width,  as  five  or  fix  yards,  is  that  of  difperfing 
the  feed  regularly  over  each  land  or  ridge,  in  once  walking  round  ; the  feedf. 
man,  by  different  cads  of  the  hand,  fowing  one  half  in  going  and  the  other  in 
returning.  In  doing  this,  it  is  the  cullom  of  fome  feedfmen  to  fill  the  hand 
! from  the  bafket  or  hopper,  which  they  carry  along  with  them,  as  they  make 
one  flep  forward,  and  difperfe  the  feed  in  the  time  of  performing  the  next; 
while  others  fcatter  the  feed,  or  make  their  cafls,  as  they  are  termed  by  farmers, 
in  advancing  each  flep.  It  is  evident,  therefore,  that  in  accomplHhing  this  bu- 
fmefs  with  regularity  and  exaflnefs,  upon  which  much  of  the  fuccefs  of  the 
crop  mull  depend,  there  is  confidorable  difficulty,  and  the  proper  knowledge 
and  habit  of  which  can  only  be  acquired  by  experience.  Wherever  this  me- 
thod of  putting  in  the  feed  is  had  recourfe  to,  it  is  confequently  of  importance 
lor  the  farmer  either  to  perform  the  operation  himfelf,  or  to  be  careful  in  felefl- 
ing  fuch  perfons  as  are  converfant  with  the  bufinefs,  as  he  may  otherwife 
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incur  much  unneceffary  expence  in  the  wade  of  feed,  and  run  confidcrable 
rifk  in  refpeft  to  his  crops. 

. It  has  indeed  been  well  obferved,  that  in  this  way  of  fowing,  even  with  the 
moft  expert  feedfmen,  where  the  lands  or  ridges  are  irregular  or  broader  at  one 
end  than  the  other,  a conliderable  walle  of  feed  mud  always  be  the  confe- 
quence.;  as  when  turning  repeatedly  on  the  fame  ridge,  and  at  ditferent  parts> 
they  cannot  poUibly  fcatter  the  feed  with  equal  regularity  as  if  it  was  of  the 
fame  breadth,  and  they  could  regulate  their  cads  by  the  line  of  a particular 
furrow-dice 

From  the  feed  in  this  kind  of  fowing  being  fcattered  at  random  over  the 
ground,  and  of  courfe  vegetating  or  coming  up  without  any  regularity  on  every 
part  of  the  land,  the  crops  cannot  derive  any  great  advantage  in  their  growth  by 
after-culture,  except  in  the  way  of  clearing  them  from  weeds  by  the  hand,  or 
fome  other  fimilar  means ; but  in  other  methods  this  is  not  the  cafe,  as  they  can 
be  much  improved  by  hoeing  and  other  means. 

It  is  probably  from  the  eafe  and  expedition  with  which  crops  are  put  in,  in  this 
mode,  its  requiring  little  knowledge  or  expence  of  machinery,  and  the  bufinefs  be- 
ing capable  of  being  performed  in  alraod  every  variety  of  feafon,  as  well  as 
circumdance  of  foil  and  preparation,  that  it  prevails,  in  fome  meafure,  in 
mod  parts  of  the  idand.  It  is  evident,  however,  that  it  is  a lefs  perfe6l,  as 
well  as  lefs  economical,  method  of  practice,  in  many  refpeds,  than  thofe  that 
are  deferibed  below,  as  the  feed  can  neither  be  depodted  in  the  foil  with  the 
fame  exa6tnefs  in  regard  to  depth,  regularity,  or  proportion,  nor  be  fo  placed 
as  that  the  crop  may  be  improved  in  its  growth  by  culture  afterwards.  It  may, 
notwithdanding,  be  pra£tifed  with  propriety  and  advantage  in  cafes  where  the 
nature  of  the  land  is  fuch  as  not  to  admit  the  more  perfe£t  methods,  either  from 
their  being  fo  extremely  drong  and  dony,  or  fo  very  diff  and  tenacious,  as 
to  greatly  impede  and  didurb  the  progrefs  and  operation  of  the  machinery 
which  is  employed,  or  from  the  date  of  the  feafon  being  fo  wet  as  to/pf'event 
the  land  from  being  fown  by  fuch  means.  Thus  in  foils  that  abound  rnuch  with 
ftones;  that  are  very  ftilf,  wet,  and  clayey;  and  in  all  .fuch  probably  as  have 
been  but  recently  broken  up,  and  are  not  yet  reduced  by  tillage  to  a date  of 
confiderabje  finenefs  in  refpeft  to  their  mold  ; this  method  mud  be  had  recourfe 
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ta  as  being  the  moft  fuitablc  and  convenient.  And  there  is  another  fituation  in 
vhich  it  muft  probably  of  neceflity  in  many  cafes  be  praftifed  j which  is 
that  in  whicli  the  extent  of  ground  cultivated  under  the  drill  fyftem  is  fo  very 
CKtenfive  as  to  prevent  a due  attention  being  paid  to  the  after*culture  of  the 
crops,  by  its  interfering  with  the  other  neceflTary  operations  of  the  farm.  In 
cafes  of  this  fort,  as  much  depends  upon  the  after-management  where  ma- 
chinery is  made  ufe  of,  it  will  probably  always  be  better  to  have  fuch  portions 
as  cannot  be  properly  attended  to  fown  in  the  broadcaft  method. 

This  method  of  fowing,  probably  from  its  being  that  which  was  almoft 
generally  had  recourfe  to  during  the  infancy  of  the  art  of  agriculture  in  this 
country,  has  frequently  been  denominated  the  old  method^  in  oppofition  to 
that  which  was  afterwards  introduced  by  Mr.  Tull.  There  is,  however,  rea- 
fon  to  fuppofe  that  the  method  introduced,  defcribed,  and  recommended  by 
that  interefting  writer,  is  not  fo  new  as  it  has  been  commonly  believed  to 
be  ; for  it  has  been  lately  found  that  it  is  generally  praflifed  in  the  I'nna- 
condah  diflrift  in  the  Eaft  Indies,  in  the  culture  of  all  grains  except  horfe 
grain,' as  well  as  in  that  of  hemp,  tobacco,  cotton,  and  the  caftor-oil  plant 
and  it  is  faid  that  they  both  drill  and  dibble  corn  of  every  kind  in  Arabia, 
China,  and  Japan,  where  their  fyftem  of  hulbandry  has  not  .undergone  any 
material  alteration  for  thoufands  of  years. 

In  the  drill  method  of  fowing,  the  grain  or  feed  is  depofited,  by  means  of  fome 
fort  of  machinery  or  other,  in  rows  or  drills  at  different  diftances,  according 
to  the  nature  of  the  crop  and  the  views  of  the  farmer.  It  of  courfe  affords 
the  means  of  diftributing  the  feed  with  a much  greater  degree  of  exa£fnefs, 
both  in  refpeft  to  the  depth  and  the  regularity  of  the  rows,  by  which  the 
crops  not  only  vegetate  and  grow  up  in  a more  equal  manner,  but  by  culti- 
vation are  capable  of  being  more  effeftually  aflifted  in  their  after-growth,  and 
at  the  fame  time  there  is  a confiderable  faving  in  the  quantity  of  feed.  And 
as  the  grain  by  fuch  means  is  neither  too  thickly  crowded  together,  nor  too 
thinly  fcattered  in  the  drills,  there  cannot  be  any  injury  in  the  wc^knefs  of 
the  crops  from  the  former  caufe,  or  lofs  from  the  too  fcanty  number  of  ftems 
and  ears  in  the  latter,  which  muft  always  be  more  or  lefs  the  cafe  in  the  broad- 
caft method  of  management.  Befides,  from  the  equality  of  the  depth  to  which 
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the  feed  is  depofited  in  this  way,  in  -addition  to  the  advantages  that  liave  been 
juft  noticed,  the  crops  become  ripe  in  a more  equal  and  uniform  manner. 

In  the  affifting  of  the  growth  of  the  crop  by  the  frequent  ftirring  and  break- 
ing of  the  earth  about  it,  for  a confiderable  part  of  the  time  it  is  upon  the 
ground,  benefits  muft  alfo  be  derived  in  different  ways.  By  turning  the  earth 
in  different  direftions,  the  mold  muft  become,  not  only  more  completely  pul- 
verifed,  but  alfo  newly  and  more  fully  aerated,  in  confequence  of  which  va- 
rious nutritious  materials  muft  be  more  abundantly  provided*;  while,  at  the 
fame  time,  the  foil  is  rendered  more  eafily  penetrable  by  the  fuperficial  roots  of 
the  grain,  and  the  power  of  tillering  or  fending  forth  new  roots  and  ftems  increafed 
by  the  earth  being  laid  up  to  fuch  of  the  joints  of  the  corn  ftems  as  are  imme* 
diately  above  the  furface.  By  this  means  the  fame  advantages  are,  indeed, 
in  fome  meafure  obtained,  as  by  tranfplanting  and  fetting  the  roots  of  the  plants 
deep  in  the  earth,  with  confiderable  favings  in  the  expence  of  labour.  There 
are  likewife  other  w'ays  in  which  utility  may  be  derived  in  this  method  of  ma- 
nagement, as  by  the  more  complete  deftru£Honof  weeds  that  takes  place,  and 
the  harvefiing  of  the  crops,  in  confequence  of  it,  being  acomplifhed  with  more 
certainty  and  lefs  trouble  and  expence,  as  well  as  by  the  land  being  left  in  a 
more  mellow  and  produflive  ftate  for  the  growth  of  future  crops  f. 

From  the  fine  ftate  of  pulverrfation  in  which  the  foil  is  kept  by  this  method, 
and  its  being  more  free  from  weeds,  advantages  may  fometimes  alfo  be  gained 
in  the  way  of  preparation  for  putting  fucceeding  crops  into  the  ground,^  which 
could  not  otherwife  be  the  cafe. 

But  though  this  method  of  fowing  (eems  to  afford  advantages  in  thefe  dif- 
ferent views,  it  has  not  by  any  means  been  generally  adopted  by  agricultors, 
the  reafons  of  which,  as  fuggefted  by  an  ingenious  writer,  are  the  diffi^ 
Gulty  of  bringing  common  labourers  acquainted  with  the  praftice,  the  in-^ 
correflnefs  of  the  machinery  commonly  employed  in  delivering  the  feed,  and 
the  expence  with  which  it  is  at  firft  attended ; but  there  are  others  which 
have  probably  had  an  equal  if  not  greater  effect  in  retarding  its  progrefs,  as. 
the  applying  it  to  lands  in  an  improper  condition,  both  in  refpeft  to 
quality  and  the  ftate  of  tillage,,  and  the  either  wholly  or  partially  negleft- 
Ing  the  after-management  of  the  crops,  upon  which,  it  is  obvious,,  much  muft 
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depend.  It  is  probable  alfo,  that  by  attempting  too  great  favings  in  the  quantity 
of  feed,  and  allowing  it  to  be  fown  too  thinly,  both  in  refpeft  to  the  drills  and 
the  dilfances  of  the  rows,  the  pra£fice  may  in  many  inftances  have  been  brought 
into  difrepute. 

It  is,  however,  fufficiently  (hewn  by  numerous  comparative  experiments  *, 
that  where  the  nature  of  the  ground  and  the  date  of  tillage  are  fuch  as  to  ad- 
mit the  implements  to  perform  the  bufinefs  in  a proper  manner,  and  where 
a proper  and  regular  attention  is  bellowed  on  the  after-management  of  the 
crops,  it  is  a method  that  has  not  only  advantages  in  the  ways  that  have  been 
mentioned,  but  much  fuperiority  in  the  quantity  and  quality  of  the  produce, 
as  well  as  the  more  perfect  tillage  of  the  land. 

The  forts  of  land  on  which  this  method  of  putting  In  the  feed  may  be  had 
recourfe  to  with  the  greateft  probability  of  fuccefs,  are  all  thofe  of  the  lighter 
and  more  mellow  kinds,  that  are  not  fo  (Irong  as  to  ob(tra£l  or  impede  the 
operation  of  the  drill,  and  fuch  of  the  heavy  deferiptions  as  have  been  brought 
into  a (late  of  tolerable  finenefs,  and  are  not  too  wet  or  ftiff  to  hinder  the  action 
of  the  machine  5 but  it  can  probably  feldom  or  ever  be  employed  to  much  advan- 
tage, except,  perhaps,  for  fome  particular  forts  of  crops,  on  thofe  of  the  heav^y  and 
fliff,  wTt,  clayey,  kinds,  as  the  operation  muft  always  be  liable  to  be  incom- 
pletely performed  ; nor  on  fuch  as  are  of  a very  ftony  nature  can  it  be  made 
ufe  of  in  a proper  manner,  as  the  (tones  will  condantly  be  liable  to  derange 
the  operation  of  the  drill,  and  render  the  didribution  of  the  feed  irregular  and 
incomplete. 

In  very  wet  feed  feafon-s  too,  it  mud,  perhaps,  give  way  in  many  cafes  to 
the  broadcad  method,  efpecially  on  the  wet  and  heavy  deferiptions  of  land,  as 
under  fuch  circumdanees  the  operations  of  the  drill  would  fcarcely  ever  be 
performed  with  that  regularity  and  exaftnefs  which  is  necelTary. 

But  in  whatever  kind  of  foil,  and  wherever  the  method  of  fowing  by  the 
drill  is  attempted,  it  wdll  invariably  be  proper,  befides  fuiting  the  crop  to  the 
quality  of  the  foil,  to  proportion  the  quantity  of  feed  to  the  nature  of  the 
land,  and  the  didance  of  the  rows  to  that  of  the  crop,  and  likewife  keep  up  a 
condant  and  minute  regard  to  the  culture  of  the  crop  during  its  growth. 

In  the  fowing  of  crops  by  means  of  drill  machines,  dilferent  didances  in  the  rows 
and  intervals  have  been  recommended,  according  to  the  particular  intentions  of 
the  agricultor.  It  is  obvious  that  inconveniences  mud  be  experienced  by  theh 
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■being  eitheT  too  large  or  too  narrow,  as  in  the  former  there  mufl  ’be  a gre^ 
lofs  of  ground,  and  in  the  latter  little  advantage  can  be  derived  in  the  culture 
of  the  crops,  while  growing.  The  nature  of  the  land  mufl:  probably  have  con- 
fiderable  influence  in  regard  to  the  diftance  of  the  rows,  and  the  manner  of 
.drilling.  On  the  dry  light  forts  of  foil,  whether  loamy,  gravelly,  or  chalky, 
that  can  be  conflantly  ploughed  and  kept  upon  the  flat,  as  is  the  cuftom  in  the 
•eaflern  parts  of  Kent,  clofe  drilling  is  probably  to  be  preferred  as  the  mofl  ad- 
vantageous *.  But  on  fuch  foils  as  require  ridging,  fomewhat  wider  diflances 
finay  be  proper.  An  ingenious  enquirer  on  this  fubjeft  found,  that  drilling  three 
rows  eleven  or  twelve  inches  afunder,  on  three-bout  ridges,  generally  fucceeded 
w'ell.  The  three-bouts,  in  this  way,  form  a ridge  about  four  and  a half  feet 
iin  breadth,;  the  three  rows  at  tlie  diflance  mentioned  occupying  two  feet, 
and  the  horfe-hoe,  paffing  on  the  fide  of  each  outfide  row,  at  the  diftance  of 
'three  inches,  leaves  the  ridge  two  and  a half  feet  broad,  and  the  intervals  be- 
tween the  ridges  about  two  feetf-  It  is,  however,  further  fuggefted,  from 
fremarking  that  in  thefe  cafes  the  outfide  rows  always  afford  the  moft  vigorous 
and  healthy  plants,  that  two  rows  only,  on  two-bout  ridges,  w’ould  be  equally 
/produftive,  and  leave  the  land  in  better  condition. 

But  whatever  may  be  the  moft  applicable  and  moft  fuitable  diftances,  which 
^experiment  does  not  feem  to  have  yet  fully  fhewn,  the  very  wide  intervals  of 
the  early  pra£Hce  are  to  be  avoided  as  improper  for  all  forts  of  grain  crops, 
.-both  on  account  of  the  lofs  that  muft  unavoidably  be  fuftained  by  the  large- 
nefs  of  the  fpaces,  and  becaufe  the  intervals,  or  fpaces  between  rows,  at  much 
defs  diftance,  can,  in  the  improved  methods  of  horfe-hoeing,  be  ftirred  with 
.equal  facility  and  exa£tnefs. 

For  various  kinds  of  green  crops,  fuch  as  cabbages,  potatoes,  and  others  of 
a fimilar  nature,  wide  diftances  muft  obvioufly  be  the  moft  proper.  But  the 
•width  of  the  intervals,  and  the  proportion  of  feed,  that  have  appeared  the 
-moft  elegible  to  an  intelligent  cultivator,  after  a pra£fice  of  fourteen  or  fifteen 
years,  are  for  wheat,  rye,  barley,  oats,  and  vetches,  on  fuch  foils  as  are  not 
very  wet,  equidiftant  rows  of  one  foot,  on  five  or  ten  feet  ridges.  And  for 
beans,  peas,  and  turnips,  on  three-feet  ridges,  two  rows  on  each,  nine  inches 
-apart,  with  intervals  of  twenty-feven  inchesj. 

* Farmer’s  Tour  through  the  Eaft  of  England,  vol.  IV.  p.  215. 
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111  refpeSt  to  the  proportion  of  feed,  it  is  obferved,  that  fach  lands  as  are 
in  high  tilth,  and  on  five-feet  ridges,  will  only  require  three  pecks  of  feed  of 
either  wheat  or  rye,  five  pecks  of  barley,  oats,  or  vetches,  and  one  bufliel  of  beans 
or  peas,  to  the  acre.  It  is  fuggefied,  however,  that  thefe  proportions  fliould 
be  varied,  in  the  quantity  of  a peck  to  the  acre,  according  to  the  quality  of 
the  feed,  and  the  richncfs  of  the  laTid. 

It  is  remarked  by  another  experienced  driller,  that  in  refpect  fo  wheat  and 
barley,  the  dillance  of  the  rows  and  the  quantity  of  feed  mufi:  greatly  depend 
on  the  quality  of  the  foil.  Where  it  is  poor,  the  difiance  between  the  rows 
Ihould  not  be  more  than  about  eight  inches,  nor  the  quantity  of  feed  more 
than  about  nine  pecks,  being  depofited  to  the  depth  of  two  inches  and  a half. 
If  of  a middling  quality,  the  diftance  between  the  rotvs  may  be  about  nine 
inches,  and  the  proportion  of'  feed  eight  pecks  j and  where  it  is  rich,  the  di- 
fiance of  the  rows  fiiould  not  ever  exceed  ten  inches,  with  a q-uantity  of  feed 
of  about  feven  pecks.  The  latter  fort  of  grain  fliould'  alfo  have  a finer  tilth, 
and  not  be  placed  fo  deep  in  the  foil.' 

As  oats  do  not  tiller  fo  much  as  other  grains,  in  drilling  them  a larger  pro- 
portion of  feed  will  be  requifite'-*. 

It  is  likewife  fiated  by  the  fame  writer,  that  as  beans  and  peas  afford  plants 
of  a veryTucculent  nature,  they  of  courfe  require  a greater  diftance  between  = 
the  row's,  and  more  efpecially  as  they  are  well  /uited  to  the  horfehoeing  me- 
thod of  culture.  Ide  has  confiantly  found  tw’enty-four  inches  to  be  the  mofi: 
advantageous  difiance  for  fuch  crops,  and  the  depth  of  about  three  inches. 

In  the  fowing  of  turnips,  rape,  &c.  on  the  poorer  forts  of  foils  adapted  to  * 
the  growth  of  thefe  plants,  he  has  invariably  found  ten  inches  to  be  the  properefi: 
difiance,  and  on  thofc  of  the  richer  defcription  twelve.  ■ When  they  are  fown 
at  greater  diftances,  he  thinks  they  are  apt  to  grow  too  large  for  keeping  any 
great  length  of  time.  If  fown  at  a wider  diftance,  which  may,  notwithftanding, 
be  proper  on  fuch  foils  as  are  particularly  rich,  they  fliould  therefore  be  eaten  off  • 
before  the  fevere  frofts  fet  irr,  as  large  turnips  are  very  liable  to  be  deftroyed  by 
them. 

In  the  putting  in  of  carrot  crops  by  the  drill  method,  fourteen  inches  be-  • 
tween  the  rows  is  recommended  as  the  mofi  proper  diftance,  the  land  being  , 
nightly,  harrowed  over  after  the  drilling  is  finilhed  f. 


f Amoe  on  Drill  Hufbainclry,..p.  igo. 


Ibid, 
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The  refult  of  Mr.  Arthur  Young’s  enquiries,  as  ftated  in  his  Eaftern  Tour, 
refpefting  the  influence  of  different  diftances  on  the  produce  in  various  kinds 
of  crops  cultivated  in  the  drill  or  row  method,  is  fully  fhewn  in  tabular  views 
of  different  forts  of  grain,  &c.  * 

* Wheat. 


Crops. 

Diftance. 

Produce. 

Q.  B 

Mr.  Fellowes  • 

Eighteen  inches 

a 5 

rFourrows,  at  eight-v 

Mr.  Arbuthnot 

) inchesoii3f  feet  >■ 

^ 7 

Horfe-hoes 

ridges  J 

]\lr.  Taylor 

Ten  inches  . . 

4 0 

Ditto 

Mr.  Reynolds 

T welve  ditto  . 

^ 4 

Thanet  . 

Nine  ditto 

4 0 

Ditto 

Ditto  . 

Equally  diftant  . . 

3 4 

Ditto 

Mr,  Anderfon 

Two  rows  on  5 feet 

I 4 

D tto 

Mr.  Cowllade  . 

Eighteen  inches  . . 

3 4 

Hand-hoes 

Ditto  . 

One  foot  . 

3 4 

Average  . 

3 J 

Barley  and  Oats. 


Crops. 


Mr.  Arbuthnot 

Mr.  Taylor  . 
Thanet 

Ditio  . . 

Ditto 

Mr.  Pool  . 

Mr.  Anderfon 
Ditto  . 


Sort. 


Barley 

Oats 

Barley 

Ditto 

Oats 

Barley 

Ditto 

Oats 


Diftance. 


( Double  rows,  3,  4,  and 
I 5 feet  ridges 
Eleven  inches 
Nine  ditto  . . 

Ditto  . 

Ditto  . 

Nine  inches  . 

One  foot  . 

Ditto  , 


Average  . 4 


Produce. 
Q.  B. 


Horfe-hoes. 

Ditto 

Ditto 

Ditto 

Ditto 

Hand 


Beans. 


Crops. 

Diftance. 

Seed. 

rroducc. 

Q.  B. 

Following  Crops. 

Demington  . 

• * 

• 

4 

0 

Wheat 

Mr.  Canham  . 

Every  fourth  furrow 

s 

4 

Ditto,  five  qrs. 

S.axmundham  . 

• • • • 

4 

4 

Woodbridge  . 

Sixteen  or  18  inches 

6 

2 

Wheat 

Colchetler 

Nine  inches 

6 

4 

Ditto 

Mr.  Arbuthnot  . 

Various  . 

% 

3 

3 

Ditto  • 

Dartford 

• • . • 

5 

0 

Ditto 

Northfieet  . 

> 

. 

6 

0 

Ditto 

Sittingburn  . 

• • • • 

6 

4 

Ditto 

Feverliiam 

Eighteen  inches 

S 

4 

Ditto 

Beaklburn  . 

T wenty  inches  . . 

5 

0 

Ditto 

Mr.  Tayloi 
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Since  thefe  tables  were  drawn  up,  many  improvements  have,  however,  been 
made,  not  only  in  the  mode  ot  drilling  itfelf,  but  likewife  in  the  implements 
that  are  made  ufe  of  for  the  purpofe,  by  which  confiderable  effefts  muft  have 
been  produced,  both  in  regard  to  the  quantity  and  the  goodnefs  of  the  produce 
of  crops  under  the  row  culture  *. 

There  is,  notwithftanding,  confiderable  difficulty  in  afcertaining  the  mod 
proper  and  fuitable  diftances  in  different  cafes,  as  they  muft  of  neceffity  depend 


* Farmer’s  Tour  through  the  Eaft  of  England,  vol.  IV.  p.  197, 
Beans  {continued). 


Crops. 

Diftance. 

Seed. 

Prod  ace. 
Q.  B 

Following  Crops. 

Mr.  Taylor  . 

f Double  rows,  lix-  1 
< teen  inches  on  > 

. 

4 

0 

Barley 

Prefton  . . 

t 4-feet  ridges,  j 
Eighteen  to  24  inches 

5 0 

Wheat 

Thanet  . 

• • • • 

* , 

4 

4 

Ditto 

D ’to  . 

Sixteen  to  24  ditto 

• • 

4 

4 

Ditto 

Ditto  . . . 

• • • • 

4 

0 

Ditto 

Dover  . 

Eighteen  ditto 

• • 

4 

0 

Ditto 

Sand^ate 

• • • • 

4 

0 

Ditto 

Mr.  Turner  . . 

5 0 

Mr.  Anderfon  . . 

• • ♦ • 

1 3 

Donnington 

Eighteen  ditto 

4 

4 

Mr.  Cowflade  . 

• 

4 

4 

- 

Average  . 

4 

4 

Peas. 


Crops. 

Diftance. 

1 Proouce. 
Q.  B. 

Following  Crops. 

Tring  . 

Two  feet 

4 3 

Wheat 

Mr.  Booth  . 

• . • • 

^ 4 

Woodbridge 

• • • • 

3 4 

Colchefter 

• • • . 

4 ° 

Wheat 

Mr.  Neal 

Ten  inches  . 

3 0 

Dartford  . 

• • • • 

S 0 

Wheat 

Northfleet 

• • • 

5 4 

Ditto 

Sittingburn 

• 

3 4 

Ditto 

Bcakiburn 

Twenty  inches 

3 4 

Ditto 

Thanet 

Sixteen  to  24  inches 

4 0 

Ditto 

Ditto  . 

• • • • 

4 0 

Ditto 

Air.  Anderfon  . . 

Twenty  inches 

1 1 

Mr.  Coombs  . 

• • • • 

3 6 

Donnington 

Fifteen  inches 

4 ° 

Mr.  Cowflade  . 

• • • 

4 4 

Reading  . 

Eighteen  inches  . 

3 4 

Harleyford  . 

. 

3 4 

Average  . 

3 5 

3 o 
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in  a great  meafure  upon  the  nature  and  (late  of  the  foil,  as  well  as  that  of 
the  crops. 

It  is  obvious,  however,  that  for  grain  crops,  fuch  as  wheat,  barley.  See. 
from  the  vaft  lofs  of  ground  that  mud  take  place,  the  great  diftances  prac- 
tifed  by  Tull  can  feldom  if  ever  be  had  recourfe  to  with  advantage.  The  ex- 
perience of  drillers  in  general  feems  indeed  to  have  fliewn,  that  on  mod  forts 
of  foil  that  are  fuited  to  that  method,  and  efpecially  thofe  of  the  light  and  dry 
kinds,  the  drilling  in  clofe  rows,  or  at  narrow  di dances,  is  by  much  the  mod  bene- 
ficial mode.  It  has  been  obferved,in  refpe£I  to  the  fird  pradtice,  or  that  of  rows 
from  three  to  four  or  five  feet  apart,  that  if  after  a period  of  eighty  years  it 
has  been  capable  of  making  few  converts  to  continue  it  for  any  length  of  time, 
the  prefumption  is,  that  there  is  fomething  wrong  in  either  the  principle  or 
practice  j and  if  the  former  be  jud,  which  cannot  be  difputed,  the  error  mud 
be  in  the  praStice  *■.  Others  have  likewife  contended,  that  though  the  me- 
thod of  clofe  rows  is  advantageous,  the  broadcad  plan  greatly  exceeds  the  fydem 
of  wide  intervals  f . 

The  didances  between  the  rows,  and  the  proportions  of  feed  to  the  acre, 
that  have  been  found  by  an  experienced  drill  cultivator  to  afford  the  bed 
and  larged  crops,  are  from  eight  to  twenty-eight  inches  in  the  intervals,  and 
from  feven  or  eight  to  fixteen  pecks  of  feed,  according  to  the  quality  of  the 
land  and  the  nature  of  the  crop  — Some  latitude  may,  however,  be  admitted, 
as  the  circumdances  of  the  cafe  vary  ||. 

A very  able  and  intelligent  agricultor,  who  has  paid  much  attention  to  the 
cultivation  of  crops  in  drills,  has  from  great  experience  found,,  that  for  white 
corn  crops  nine  inches  anfwer  extremely  well,  but  that  for  peafe,  tares,  turnips, 
and  other  fimilar  crops,  eleven  inches  is  the  difiance  that  fucceeds  the  bed,  and. 
that  for  beans  eighteen  inches  are  not  more  than  is  neceffary  It  has  likewife 
been  found  in  refpeci  to  this  lad  fort  of  crop,  by  others  accudomed  to  the  row. 

• Dbnaldfon’s  Modern  Agriculture,  vol.  III.  p.  93. 

f Fanner’s  Tour  through  the  Eaft  of  England,  vol.  IV.  p. 

II  Amos  on  Drill  Hjlbandy,  p.  207. 

f Clofe  in  Communications  to  the  Board  of  Agriculture,  vol.  III. 


( 

i 

Wheat. 

Barley. 

1 Oats. 

1 Beans. 

Quantity  or 

Diftance  be- 

Quantity  of 

Ditfance  be- 

' Quantity  of 

Oiif.artce  be- 

Quantity  of 

Diflapco  be- 

Rind  of 

1 

Ced. 

twceii  the 
rows. 

feed. 

twccn  the 
rows. 

feed. 

tween  the 
rows. 

feed. 

tween  the 
row’8. 

Fecks. 

Etches. 

Pecks. 

Ill',  hes. 

Pecks. 

Inches. 

Pecks. 

Jai.  hes. 

P.-^orr-fi:  1 

10 

8 

12 

8 

16 

8 

12 

18 

Poor  . 1 

9 

8 

10 

8 

H 

8 

10 

20 

Rich  . . j 

» 

9 

' 8 

9 

12 

9 

9 

24 

Riched  . j 

7 

10 

' 7 

10 

lO 

10 

8 

28 
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fydenij  that  when  drilled  in  two  rows  at  nine  Inches,  with  an  interval  of  twenty- 
feven,  if  weeded  fufficiently  early,  and  ploughed  between  in  the  method  re> 
commended  by  Mr.  Cook,  it  becomes  extremely  thick  and  fine 

W'hen  clover,  or  other  grades,  are  grown  with  barley  crops,  it  has 

been  afcertained  by  long  experience  by  an  ingenious  cultivator,  that  the 

moft  fure  way  of  obtaining  fuch  grafs  crops,  without  the  barley  being 
injured,  is  that  of  fowing  the  grafs  feeds  juft  before  the  laft  horfe-hoeing. 
The  barley  in  this  method  being  twice  horfe  or  hand  hoed,  previous  to  fov/- 
ing  the  feeds,  will,  it  is  fuppofed,  not  only  be  clear  from  annual  weeds,  but  a 
fine  tilth  be  obtained  for  the  feeds  > the  blades  of  corn  meeting  over  the  in~ 
tervals  wdll  proteff  the  young  plants  from  the  depredations  of  the  fly,  and 
from  the  fcorching  fun ; the  moifture  of  every  dew  will  be  retained  under  the 
I fhade  of  the  corn  ; and  the  feeds,  by  being  fown  a month  or  fix  weeks  after  the 

I barley,  will  never  exhauft  themfelves  too  much  the  firft  fummer,  nor  rife  fo  high 

as  to  interfere  with  harvefting  the  barley.  It  is  added,  that  in  a moift  feafon, 
when  the  feeds  are  fown  early  with  the  barley,  the  land  is  frequently  full  of 
annual  weeds ; the  young  plants  of  clover  are  often  taken  off  by  the  fly,  and, 

I if  they  flourifh,  expend  themfelves  fo  much,  that  when  you  expeft  a full  and 
firft  crop  of  clover,  you  have  fomething  like  a fecond  year’s  cut,  and  many 
j fields  of  barley  have  been  rendered  ufelefs  for  all  the  purpofes  of  malting,  by 
' having  fo  large  a portion  of  rich  fucculent  clover  in  the  crop,  as  to  prevent  their 
being  harvefted  f.  The  propriety  of  this  pra6tice  appears  alfo  to  be  further 
confirmed  by  the  fuccefs  of  the  fame  agricultor  in  drilling  lucern  between  the 
. rows  of  barley  after  the  laft  horfe-hoeing,  in  the  proportion  of  five  pounds  of 
feed  to  the  acre.  In  this  method  the  young  plants  were  fo  protedled  by  the 
! fhade  of  the  barley,  and  fo  conftantly  kept  moift  by  the  dews,  that  it  is  afferted 
they  fuflPered  nothing  from  thirteen  weeks  dry  weather  J. 
i The  practice  of  fowing  clover  over  the  drilled  barley  crops,  and  covering  it  by 
.the  laft  hoeing,  whether  it  be  by  the  hand  or  horfe,  has  been  long  fince  confidered 
I of  much  importance,  and  far  fuperior  to  the  ufual  method  of  rolling  it  in  §. 

^ It  is  likewife  evident,  from  the  ftatements  of  the  firft-mentioned  writer  |j, 

; that  larger  crops  of  barley  may  be  procured  by  drilling  with  intervals  of  afoot, 

' ♦ Exeter  in  Bath  Memoirs,  vol.  IX. 

t Clofe’s  EiTay  in  Communications  to  the  Board  of  Agriculture,  vol.  III.  p.  62.  t Ibid. 

§ Farmer’s  Tour  through  the  Eaft  of  England,  vol.  IV.  p.  213. 

II  In  1799,  he  fays,  he  put  a field,  foil  a ftrong  loam,  on  to  three-feet  ridges.  In  June  of  that 
I y«ar,  he  carted  fourteen  loads  of  long  draw  dung,  fprcad  it  in  the  furrows  of  thofe  ridges,  and  with 
I one  bout  of  the  plough  covered  the  dung,  and  formed  the  ridges  over  the  furroR  s.  On  thefe  he 
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than  by  the  broadcaft  method  j a point  that  has  been  much  doubted  by  fome 
cultivators. 

In  regard  to  the  implements  that  are  employed  for  the  purpofes  of  drilling, 
they  are  various,  according  as  they  are  intended  for  the  preparation  of  the 
land,  for  the  putting  in  of  the  feed,  or  for  the  cultivation  of  the  crops  after- 
wards. Ill  thofe  made  ufe  of  for  drilling,  there  is  alfo  confiderable  variety 


planted  cabbages  two  feet  and  a half  from  plant  to  plant,  and  three  feet  intervals.  Thefe  were 
ploughed  between,  horfe  and  hand  hoed,  and  the  crop  a very  good  one.  By  Chriftmas  he  had  cut 
and  carted  the  cabbages.  He  then  levelled  the  ridges,  and  ploughed  the  land  acrofs  them  feven  or 
eight  inches  deep,  with  two  horfes  and  a common  Suffolk  plough.  Early  in  the  month  of  April, 
1800,  he  harrowed  the  land  acrofs,  with  Mr.  Cook’s  fixed  harrow,  the  driver  ftanding  on  the  har- 
row, and  preffing  the  tines  four  inches  into  the  foil.  A few  furface  weeds  appearing,  he  fkimmed  the 
land,  without  turning  a furrow,  with  the  fcufflers,  followed  by  the  roller;  and  then  with  the  fixed  har- 
row loaded  as  before,  in  a different  dire£lion,  obtained  a garden  tilth  five  or  fix  inches  deep,  as 
far  as  the  froft  had  penetrated  ; below  which,  the  loam  was  wet  and  cold.  From  this  land  he  ob- 
tained eight  quarters  one  gallon  of  barley,  weighing  fifty-five  pounds  each  Winchefter  bufhel ; and 
two  tons  three  hundred  and  thirty-three  pounds  of  fhaw.  But  as  he  was  determined  to  afcertain 
the  money  produce  of  his  barley,  he  difpofed  of  the  whole  crop,  though  he  never  before  fold  a load 
of  flraw. 

£.  s.  d. 

Seven  quarters  and  a half  of  beft  barley,  fold  at  four  pounds  four  fliillings,  . 31  10  0 

Four  bufhels  of  drofs  fold  for  . . . .110 

Two  tons  three  hundred  and  thirty-three  pounds  of  flraw  fold  for  . . 5 10  0 


Produce  of  the  acre  38  i 0 

The  produce  of  the  whole  field  was,  it  is  afferted,  at  leall  equal  to  the  acre  which  was  meafured  j 
as  a collateral  proof  of  this,  the  tithe-owner  refufed  three  guineas  per  acre  for  the  tithe  of  the  barley, 
exclufive  of  the  flraw. 

It  is  flated  that  the  trifling  expence  of  tillage  for  obtaining  this  produce,  eflimating  every  horfe 
employed  at  two  fhillings  per  day,  and  every  man  at  the  fame  rate  of  wages,  was  only  the  following: 


Firfl  ploughing  per  acre,  by  two  horfes 
Harrowing  per  acre  . 

Scuffling 

Rolling  with  a five-foot  roller 
Harrowing  . . 

Drilling 

Harrowing  to  cover  the  feed 
Scarifying  the  corn,  firfl  operation 
Second  ditto 
Horfe-hoeing  . 

Rolling  twice,  after  the  corn  was  fcari/ied 


£.  s.  d. 
060 

009 

010 
009 
009 
009 
009 
009 
009 
009 
O I 0 


0 14  o 

The 
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ariTing  from  the  particular  kind  of  crop  that  is  to  be  fown*.  In  the  preparing 
of  the  land,  and  rendering  it  fufficiently  fine  to  admit  the  operation  of  the  drill, 
befides  a common  Wg\\t.  Jiving  plough,  it  will  be  necelTary  to  be  in  pofTeflion  of 
a cultivator ; that  which  is  conflru61ed  and  fold  by  Mr.  Cook,  feems  extremely 
well  adapted  to  the  purpofe  of  breaking  down  and  reducing  the  particles  of  ftiff 
foils.  Itconfifts  of  a diagonal  beam,  into  which  are  inferted  a number  of  fhares 
of  different  kinds,  according  to  the  ufe  it  is  intended  to  ferve,  and  from  which,  as 
has  been  already  feen,  it  is  differently  denominated  f.  It  is  capable  of  being  em- 
ployed with  different  numbers  of  tines  or  teeth,  as  from  three  to  feven,  in  pro- 
portion as  the  foil  is  in  a clean  or  foul  ftate,  or  is  of  a light  or  tenacious  quality. 
It  is  alfo  well  contrived  for  affording  at  once  a confiderable  degree  of  pul- 
verifation  to  the  foil,  and  at  the  fame  time  of  clearing  it  from  the  roots  of 
weeds.  It  is  ftated  by  an  intelligent  cultivator,  that  as  the  chief  defiderata 
in  tilling  land  are  thofe  of  pulverifing,  expofing,  cleanfing  from  weeds,  and 
ridging  up,  in  order  to  keep  the  land  in  a dry  and  healthy  ftatc,  and  for  the 
purpofe  of  fowing,  they  may  every  one  of  them,  except  the  laft,  be  fully  at- 


* SedHon  on  Implements. 


f Ibid. 


The  tillage  to  have  only  prepared  the  land  for  a crop  of  barley  in  the  moft  approved  method  in 
Hants,  would,  itisfald,  have  been  : £.  s.  d. 

Two  ploughings  with  four  horfes,  a man  and  a boy,  at  eleven  fliillings  each  per  acre  120 
The  feed  earth,  with  three  horfes,  a man  and  a boy  . . . o g o 

Three  times  dragging  . . . ..030 

Rolling  once  . . , , . o o g 

Sowing  feed  . . . , .003 

Harrowing,  to  cover  ditto,  with  light  harrows  ' . . .006 

Rolling  once  with  a light  roller  , . ..006 


Expence  of  tillage,  in  the  ufual  method 

Three  bufliels  of  feed  per  acre,  at  the  prefent  price  of  barley 


Expence  of  tillage  and  feed 


In  the  new  hufcandry  tillage 
Seed  fix  pecks 


o 14 

o 15 


Advantage  in  tillage  and  feed  in  favour  of  the  new  hulbandry,  per  acre 


1160 
I It  6 

376 


9 9 


I 17  9 


It  flioul'J  alfo  be  confidered,  he  fays,  that  the  quantity  of  barley  he  ufually  drills  upon  an  acre  is 
one  bufliel,  but  being  apprehenfive,  from  the  wetnefs  of  the  preceding  harvefl,  left  ihe  feed  fliould 
not  all  vegetate,  he  drilled  fix  pecks.  This  land  never  before  in  the  memory  of  man  yielded  more, 
it  is  remarked,  than  four  quarters  per  acre. 
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talned  at  half  tlie  ufual  expence,  by  making  ufe  of  the  tillage  fcarifer*.  The 
furface  weeds  maybe  efle£lually  eradicated  and  removed  by  fkimming  the  land, 
by  means  of  the  broad  fliares  or  fcufflers.  The  writer  juft  mentioned  alfo 
ftrongly  recommends  an  implement  which  he  terms  a fixed  Itarroiv,  as  being 
capable  without  any  other  tool  of  preparing  lands  that  had  been  formed  into 
ridges  during  the  autumn  or  winter,  for  every  fort  of  corn  crop  of  the  fpring 
kind.  This  is  found  to  pulverife  and  reduce  the  furfaces  of  fuch  foils  as  have 
been  expofed  to  the  action  of  the  frofts,  to  the  depth  of  four  or  five  inches, 
without  bringing  up  the  cold  unproductive  earth  that  lies  below. 

The  extirpator,  defcribed  in  the  feCtion  on  Implements,  may  likewife  be 
employed  for  the  fame  purpofes  with  much  advantage,  as  it  is  capable  of  re- 
ducing the  fuperficial  parts  of  the  foil  into  a fine  condition,  to  fuch  depths  as 
may  be  thought  neceftary,  and  at  the  fame  time  of  clearing  it  from  weeds.  It 
may  be  made  ufe  of  on  almoft  any  fort  of  land  ; and,  from  the  particular  na- 
ture of  its  conftruCtion,  is  adapted  to  difpatch  much  work  in  a fliort  fpacc 
of  time. 

When  the  land  is  of  a ftiff  and  lumpy,  or  cloddy  nature,  it  may  alfo  frequently 
be  neceftary  to  have  recourfe  to  Jhims,  in  order  to  break  down  and  feparate  the 
particles,  and  bring  them  into  a lefs  lumpy  ftate. 

In  fame  parts  of  the  county  of  Kent,  where  the  feed  is  fometimes  fown  without 
a drill  machine,  an  implement  is  often  employed  which  they  term  a friking 
plough,  by  which  little  drills  or  channels  are  formed  in  the  ground  for  the  recep- 
tion of  the  feed,  about  ten  inches  diftant  from  each  other,  and  at  fuch  depths  as 
are  thought  neceftary  for  the  particular  fort  of  crop  that  is  to  be  fown.  It  is 
ufually  drawn  by  two  horfes,  one  before  the  other,  with  two  men,  turning  at 
the  headlands  alternately  to  the  right  and  left.  In  order  that  the  drills  or  chan- 
nels may  be  parallel  to  each  other,  and  of  an  equal  diftance,  it  is  neceftary  to 
keep  the  infide  wheel  in  the  middle  of  the  outfide  drill  or  channel.  The  work 
of  from  two  to  three  acres  may,  it  is  faid,  be  performed  in  the  courfe  of  a day 
with  this  tool. 

The  di'ill  roller  is  likewife  a tool  applied  for  the  fame  purpofes,  the  rings 
with  which  it  is  furrounded  forming  the  drills  or  channels  in  the  ground. 
It  may  alfo,  as  has  been  feenf,  be  made  ufe  of  to  reduce  the  lumpinefs  of  foils. 

There  are  a great  number  of  machines  of  the  drill  kind  in  ufe,  moft  of 
the  drilling  diftrifis  of  the  kingdom  being  poftefted  of  particular  kinds  that 


* Clofe  in  Communications  to  the  Board,  vol.  III.  p.  66. 
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are  preferred  by  them.  It  has,  however,  been  fufficiently  fliewn  in  the  leciion 
on  Implements,  that  the  chief  points  to  be  attended  to  are  thofe  of  fimplicity 
of  conllru£lion,  and  their  depofiting  the  feed  with  regularity  and  exaftnefs 
without  bruifing  or  in  any  way  injuring  it  during  the  procefs.  Thofe  which 
appeared  to  us  the  moil  perfe6l  in  thefe  views  have  been  defcribed,  and  may 
be  feen  by  confulting  the  plates. 

An  implement  fomewhat  of  this  nature  has  been  invented  and  ufed  by  Mr. 
Ducket,  a very  intelligent  drill  farmer,  which  has  five  fhares,  which  llrike  out 
as  many  drills  or  channels,  on  ridges  prepared  for  the  purpofe,  in  the  ground, 
into  which  the  feed  is  equally  delivered  from  a fort  of  machine,  termed  a drop- 
ping box ; or  it  may  as  in  the  above  methods  be  broadcafled  into  the  fmall 
furrows  or  drills  made  by  the  implement. 

For  drilling  all  forts  of  grain  crops,  the  implements  which  have  been  already 
defcribed  are,  fo  far  as  we  have  had  opportunities  of  enquiring,  the  mod  per- 
fe£l  that  have  yet  been  invented  Some  of  them,  as  that  of  Mr.  Cook’s  in- 
vention, being  very  generally  employed  in  many  of  the  counties  where  drill 
hufbandry  is  praflifed. 

A drill  harrow,  the  invention  of  an  ingenious  agricultorf,  who  has 
made  many  ufeful  experiments  in  drill  hufbandry,  from  its  great  fimplicity  of 
conftruftion  would  feem  to  deferve  notice.  It  has  fomewhat  the  form  of  a 
triangular  harrow,  upon  which  are  fixed  two  hoppers  or  feed  boxes,  the 
delivery  of  the  grain  or  feed  being  performed  by  means  of  a fluted  nut  in  the 
bottom  of  the  hoppers,  fo  adapted  to  the  apertures  as  to  work  without  the  ne- 
ceflity  of  a brufh.  It  is  capable  of  flowing  eight  rows  at  a time,  at  nine  inches 
diftance.  There  is  a double  row  of  deliveries  put  in  a diagonal  pofition,  to 
which  motion  is  communicated  by  means  of  a wheel.  This  is  effeded  merely 
by  a new  application  of  the  univerfal  joint.  It  is  faid  to  perform  its  work 
with  much  facility  and  exa6fnefs 

In  addition  to  thofe  that  have  been  already  mentioned  as  adapted  to  the 
drilling  of  bean,  pea,  and  other  fimilar  crops  $,  it  may  be  neceffary  to  obferve,. 
that  there  are  different  Ample  implements  conftrufted  for  regularly  depofiting 
thefe  forts  of  feeds  in  drills  or  fmall  furrows.  In  the  county  of  Middlefex, 
we  have  feen  drills  of  this  fort  made  fomewhat  in  the  form  of  the  very  light 
fort  of  fwing  ploughs ; but  without  a coulter,  having  a fmall  kind  of  feed- 
hopper  attached  to  the  furrow  fide  of  the  body  of  the  plough,  with  the  endl 

* Section  on  Implements.  + Hutchefon  Mure,  tfq. 

t Young’s  AnnaU  of  Agriculture,  vol.  XXII.  p,  361. 
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of  the  axle  of  a fmall  light  wheel  that  runs  on  the  landfide,  pafling  through 
the  lowed  part  of  it,  and  fo  contrived  as  to  regulate  the  proportion  of  the 
feed  according  to  the  intentions  of  the  perfon  who  has  the  management  of 
it,  and  of  being  lifted  up  and  prevented  from  fowing  at  pleafure.  It  may 
be  drawn  by  one  or  two  horfes,  according  to  the  nature  of  the  land.  It  is 
faid  to  anfwer  well,  diftributing  the  feed  with  much  regularity  and  exa6tnefs. 

An  implement  that  diiTers  in  fome  refpeSts  from  the  above,  but  which  has 
been  found  to  be  extremely  ufeful  for  fowing  thefe  forts  of  crops,  has  alfo  been 
lately  defcribed  in  an  interefting  periodical  work  *.  The  plan  is  perfectly 
fimple.  It  confifts  of  a fort  of  barrow  or  hopper,  fixed  between  the  dilts  or 
handles  of  a fmall  fwing-plough,  which  ferves  to  draw  the  channel  or  fur* 
row  for  the  reception  of  the  feed.  The  wheel,  which  in  this  drill  is  very 
fmall,  runs  in  the  track  formed  by  the  plough-head,  but  fo  clofe  to  it  as  not 
to  be  liable  to  be  obdru6ted  or  put  out  of  its  courfe  by  the  intervening  of 
clods  or  lumps  of  earth,  as  is  often  the  cafe  in  other  machines.  It  is  capa- 
ble of  being  prevented  from  fowing  at  pleafure  by  the  wheel  being  raifed, 
which  is  eafily  performed  by  means  of  a fmall  chain,  w'hich  is  attached  by  a 
pin  to  the  right-hand  ftilt.  The  advantages  of  this  application  of  the  drill- 
barrow  are  aderted  from  a£fual  trials  to  be,  that  while  it  is  fully  effectual 
in  faving  the  labour  of  a perfon  to  wheel  it,  the  feed  is  depofited  in  the  mod 
regular  and  exaff  manner.  This  method  of  working  the  implement,  it  isob- 
ferved,  has  been  fird  pra£tifed  by  Mr.  Lyon,  a farmer,  at  Wefter-Drylow,  in 
Mid-Lothian,  on  his  own  farm  f. 

It  is  likewife  fuggeded,  that  a roller  for  fowing  turnip  feed  may  be  applied 
to  the  fame  implemenr. 

It  may  notwithdanding  be  obferved,  that  in  all  thefe  forts  of  drilling  im- 
plements, one  principal  defe6t  is,  that  of  their  only  fowing  or  depofiting  one 
row  at  a time. 

There  is  alfo  a fort  of  fmall  drill-plough  that  may  be  of  much  advantage  in 
the  cultivation  of  turnip  and  other  crops  of  a fimilar  nature,  as  it  is  fo  con- 

* Farmer’s  Magazine,  vol.  II.  p.  i6a. 

f It  is  remarked  in  the  above  work,  that  this  improved  drill-barrow  is  made  in  a very  corre'fl  man- 
ner, at  the  moderate  price  of  eighteen  fliillings,  by  Metlis.  Brown,  coach  makers,  Abbey-hill, 
Edinburgh  ; who  alfo  will,  if  required,  make  an  indented  roller  for  plan  ing  potatoes  by  the  fame 
machine,  which  it  is  obferved  is  now  practicable  from  the  new  mode  of  cutting  the  feed  by  a fphcrical 
inftrument,  which,  with  the  cutter  itfelf,  colts  three  fliillings  more,  and  is  made  to  fit  the  box  in  the 
fame  manner  as  the  fluted  roller  for  fowing  the  beans,  and  takes  out  and  may  be  put  in  occafionally. 
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trlved  that  a much  greater  depth  of  cultivated  foil  may  be  provided  for  the 
reception  of  the  roots  of  the  plants,  than  in  the  ufual  methods,  without  the 
expence  being  in  any  way  increafed.  In  working  it,  one  furrow  is  to  be  drawn 
flraight  the  whole  length  of  the  field,  and  the  proper  proportion  of  dung  being 
then  placed  iti  it,  every  fubfequent  turn  or  bout  of  the  plough  is  faid  to  form 
a new  ridge,  gather  the  dung,  and  bury  it  in  the  middle  of  it,  and  alfo  make 
a drill,  as  well  as  depofit  the  feed  in  it,  and  afterwards  cover  it,  forming  every 
ridge  equally  of  the  fame  height,  and  fimilar  in  every  other  refpect.  In  order 
to  accomplifh  this  in  the  moft  perfect  way,  the  land  thould,  however,  it  is  ob- 
ferved,  be  in  a fine  ftate  of  tillage.  The  plants  being  fet  out  to  fuitable  di- 
fiances  by  drawing  a common  hoe  acrofs  the  ridges,  it  will  likewife,  it  is  re- 
marked, perform  the  bufinefs  of  hoeing  in  the  moft  perfe6l  and  expeditious 
manner.  It  confifts  of  a fmall  wheel,  with  a feed  box,  which  is  fixed  on  a 
fpindle  at  the  end  of  the  axle,  and  in  this  way  deliv'ers  the  feed  at  the  diftance 
which  is  required ; the  whole  is  attached  to  a very  light  fwing-plough. 
Where  the  ridges  have  been  previoufly  formed  with  two  boxes,  one  at  each 
end  of  the  fpindle,  two  rows  may  be  conveniently  fown  at  a time.  And  if  in 
the  room  of  the  hoe  a plough  with  a double  mold-board  be  made  ufe  of,  with 
the  fame  apparatus,  the  ridge  is  formed  at  the  fame  time  that  it  is  drilled, 
one  box  only  being  made  ufe  of  in  this  cafe. 

As  in  diftrifls  where  the  pra6lice  of  fowing  grain  or  other  forts  of  crops  in 
drills  or  row's  does  not  much  prevail,  there  may  frequently  be  a difficulty  to  com- 
prehend the  number  and  kind  of  implements  of  this  fort  that  may  be  neceffary, 
it  may  be  proper  to  afford  fome  idea  to  the  cultivator  on  the  fubje6l.  It  will, 
in  general,  be  found  that  the  nature  of  the  foil,  and  the  kind  of  crops  that 
are  to  be  grown,  will  have  confiderable  influence  in  direcling  the  choice  of 
implements.  It  has,  however,  been  fuggefted  by  an  able  cultivator  who  has 
had  much  experience  in  putting  in  different  forts  of  crops  in  the  drill  method, 
that  in  order  to  keep  one  hundred  acres  of  arable  land  in  high  tilth,  and  re- 
gularly cropped,  two  Suffolk  ploughs,  one  cultivator  complete,  one  beam  and 
handles,  with  only  the  tillage  fcarifiers,  one  fixed  harrow,  one  drill  with  corn 
fcarifiers,  and  a fet  of  flat  hoe»,  wdth  five  horfes,  would  be  required.  And  in 
addition,  he  w’ould  recommend  two  pairs  of  wheels  w’ith  axes,  independent  of 
the  drill  wheels,  which  he  would  never  ufe  but  for  the  purpofes  of  drilling,, 
except  on  very  particular  occafions.  Of  other  kinds  of  implements,  he  thinks 
it  almoft  unneceffary  to  mention  that  one  ftrong  waggon,  one  of  the  light  har- 
veft  kind,  w’ith  three  dung  carts,  one  common  pair  of  harrow's,  and  tw'o  rollers,, 
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-one  very  heavy  but  only  about  five  feet  long  for  the  purpofe  of  following  the 
•fcarifiers,  and  another  of  the  common  fort  for  paffing  over  the  corn  crops  in  the 
fpring  of  the  year,  would  alfo  be  wmnted.  And  it  is  added,  that  though  the 
cultivator  and  fixed  harrow  may  with  propriety  be  confidered  as  appendages 
to  the  drill,  they  are  neverthelefs  applicable  to  the  broadcaft:  fyftem  of  huf- 
-bandry,  and  that  if  generally  employed  they  would  fave  more  than  one  half  tho 
common  expence  incurred  for  tillage 

In  addition  to  the  above,  it  is  probable  that  in  particular  cafes  fome  of  the 
fmaller  forts  of  drills,  fuch  as  thofe  conftrufted  for  putting  in  bean,  pea,  and 
turnip  crops,  might  alfo  be  neceffary,  as  it  is  often  troublefome  and  inconve- 
nient to  employ  the  larger  drills  for  fuch  purpofes.  Where  a great  variety  of 
crops  are  cultivated,  other  forts  of  hoes  befides  thofe  of  the  flat  kind  will  likc- 
wife  frequently  be  requifite,  as  will  be  feen  when  we  come  to  fpeak  of  the 
nature  of  hoeing,  and  the  kinds  of  implements  beft  fuited  to  the  purpofe  in 
different  cafes. 

There  is  ftill  another  method  of  putting  the  feed  into  the  ground,  befides  thofe 
that  have  been  already  noticed,  and  which  Is  certainly  both  fimple  and  exadt  when 
attentively  performed  j but  which,  fince  drill  machines  have  been  brought  to  a 
greaterdegree  of  perfe£Hon,as  it  requires  a great  number  of  labourers,can  probably 
be  only  employed  to  advantage  in  populous  diftrifis,  and  where  the  value  of  la- 
bour is  not  high.  This  is  that  of  dibbling  or  fetting  the  feed  fingly  by  the  hand, 
a prafHce  that  wms  known  and  flightly  employed  at  an  early  period  of  the  art  in 
this  country,  and  which  has  lately  been  reftored  by  an  intelligent  agricultorf. 
It  w'ould  feem  to  have  been  introduced  into  the  county  of  Norfolk,  where  it 
has  fince  been  praflifed  to  a confiderable  extent,  about  twenty  years  fince,  by 
the  cultivator  of  a fmall  farm  in  the  vicinity  of  Norwich.  Since  that  time  it 
has  extended  itfelf  into  different  neighbouring  diflrifls,  as  thofe  of  the  coun- 
ties of  Suffolk  and  Cambridge,  and  is  alfo  faid  to  be  pradlifed  in  Lincolnfliire, 
with  fuccefs|[.  In  this  mode  of  putting  the  grain  in,  it  is  ufual  where  the  land 
is  of  the  light  and  mellow  kind,  to  pafs  a roller  over  it,  before  the  bufinefs  of 
planting  is  begun  j the  labourer  then,  with  a fmall  iron-pointed  dibble,  about 
three  feet  in  length,  in  each  hand,  makes  in  moving  backwards  two  rows  of  holes 
in  each  furrow  flice  that  has  been  turned  up  by  the  plough,  at  from  four  to  fix 
inches  diftant  from  each  other,  according  to  the  circumftances  of  the  cafe,  aitd 

* Clofe  in  Communications  to  the  Board  of  Agriculture,  vol.  III.  p.  67. 
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about  two  or  three  indies  apart  in  the  rows,  having  the  depth  of  from  one  to 
two  inches.  1 he  perfon  vvlio  is  employed  in  making  thefe  holes  is  then  followed 
by  others  who  drop  one,  two,  or  three  grains  into  each  hole,  as  it  may  fuit  the 
intentions  of  the  planter.  This  part  of  the  work  is  moftly  performed  by  women 
and  children.  The  whole  is  completed  by  running  a budi  or  light  common 
harrow'  over  the  field  In  this  way  an  expert  dibbler,  with  three  adive  allift- 
ants,  is  capable  of  felting  half  an  acre  of  wheat,  and  three  quarters  of  an  acre 
of  barley,  oats,  or  peafe,  a-day  f.  For  wheat,  in  fome  diftrids,  a narrow  fet^ 
plougli  of  only  feven  inches  wddth  at  bottom,  is  ufed- to  plough  with  ; a one- 
horfe  roll  then  follow'S  to  level  the  flag,  or  furrow,  for  the  dibblers,  who  ftrike 
only  one  row  upon  each  : when  the  wheat  is  depofitedi,  tzvo  or  three  kerneh  in 
each  hole,  a tw'o-horfe  roll  follows,  and  afterw'ards  the  harrows  twice  in  a place ; 
when  the  field  is  finiflied  in  this  manner,  it  is  harrow’ed  up  again  obliquely  : 
by  this  method  the  wheat  is  depofited  in  the  middle  of  the  flag,  at  nine  inches 
diftance  in  the  row^s ; and  w'hen  come  up,  has  the  appearance  of  being  drilled; 
the  two-horfe  roller  is  fuppofed  of  material  ufe  in  clofing  up  the  holes,  and  pre- 
venting the  wheat  from  being  diflurbed  by  harrowing ; and  ^the  land  is  made 
fo  folid  by  rolling,  that  very  little  apprehenfions  are  entertained  about  the  flug 
or  w’orm.  If  there  fliould  be  occafion  to  hoe  in  the  fpring,  the  operation  can 
be  eafily  and  cheaply  performed.  Bufli -harrowing  is  fuppofed  of  very  little 
ufe  as  it  can  only  fweep  the  dull:  or  light  mold  over  the  holes,  and  in  the  firft 
Ihow^er  of  rain  that  follow's  mod  of  them  will  be  feen,.  and  much  of  the  wheat 
be  fw’clled  out  of  them  J. 

For  peas,  beans,  or  other  fimilar  crops,  it  will  obvioufly  be  neceflary  to  have 
larger  fpaces  between  the  rows,  and  greater  diftances  In  them,  which  mud; 
render  a larger  portion  of  ground  capable  of  being  planted  in  a given  time. 
When  the  children  engaged  in  performing  the  work  of  dropping  the  feed  into 
the  holes,  are  only  able  to  drop  into  one  hole,  fix  are  required  to  follow  one 
dibbler;  when  capable  of  dropping  into  two  holes,  three  are  fufficient  for  one 
dibbler;  and  where  they  can  drop  into  three  holes,  two  are  only  requifite  for  a 
dibbler.  The  wages  are  various  according  to  thefe  circumdances ; for  thofe 
who  perform  in  the  fird:  manner,  it  is  generally  three  pence  a-day  for  each  child, 
in  the  fecond  it  is  feven  pence,  and  in  the  third  about  ten  pence  halfpenny. 

Four  men  to  perform  the  bufinefs  of  dibbling,  with  a fuitable  number  of 
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droppers,  are  confidered  as  fufficient  to  work  in  one  party,  which  is  a much 
better  practice  than  that  of  allowing  the  whole  to  work  together,  as  the  feed 
is  fet  with  much  greater  regularity  and  exaftnefs  *. 

The  expence  of  performing  the  bufinefs  of  planting  in  this  manner,  is  gene- 
rally about  nine  or  ten  Ihillings  an  acre  for  wheat,  eight  for  barley  and  oatsf, 
and  feven  for  peas  or  vetches  f ; but  this  muft  evidently  be  liable  to  confiderable 
variation,  according  as  the  fituation  is  populous,  and  the  price  of  labour  cheap, 
or  the  contrary. 

In  fome  of  the  dibbling  diftri6ts,  the  difficulty  and  expence  of  the  hand 
method  have  been  attempted  to  be  leffiened  by  the  ufe  of  machinery,  fuch  as 
rollers  of  the  drill  and  fpiked  kind.  The  manual  pra6lice  is,  however,  to  be 
preferred  where  labourers  can  be  procured.  This  circumftance  of  ufing  im- 
plements for  the  purpofe  of  putting  in  the  corn,  has  probably  led  fome  to  fup- 
pofe  that  the  pra6lice  of  dibbling  was  more  on  the  decline  than  is  perhaps 
really  the  cafe. 

The  kinds  of  foil  on  which  this  method  of  putting  in  the  feed  has  been  prac- 
tifed  with  the  moft  advantage,  are  the  light  and  mixed  fandy,  and  thofe  of  a 
loamy  quality.  On  the  deep  ftiff  clays,  it  is  feldom  had  recourfe  to.  The 
newly  broken  up  lands  of  almoft  all  deferiptions  may,  in  moft  cafes,  be  ad* 
vantageoufly  planted  in  this  method. 

Various  forts  of  crops  have  been  found  capable,  in  particular  fituations  and  cir- 
cumftanccs,  of  being  put  into  the  ground  in  this  way  with  advantage,  fuch  as 
thofe  of  wheat,  barley,  oats,  peas,  beans  and  vetches;  the  firft  is,  however, 
the  kind  of  crop  for  which  it  is  the  moft  commonly  employed.  Oats  may, 
in  many  cafes,  be  beneficially  dibbled  on  fuch  lands  as  have  been  newly  ploughed 
up  from  leys.  But  it  is  fuppofed  by  fome,  that  barley  can  feldom  be  dibbled, 
by  reafon  the  land  is  fo  dry  in  April  that  the  holes  will  run  in,  and  not  ftand 
open  to  receive  the  feedj. 

In  the  more  fouthern  parts  of  the  kingdom,  the  moft  favourable  feafon  for 
putting  in  wheat,  in  this  mode,  has  been  found  to  be  the  latter  end  of  Septem- 
ber, or  the  beginning  of  October ; the  months  of  March  and  April  for  barley 
and  oat  crops  ; and  for  peas  and  beans  as  early  in  the  fpring  months  as  the 
nature  of  the  feafon  will  admit. 

The  quantity  of  feed  that  is  required  in  this  method  of  putting  it  into  the 
ground,  is  confiderably  lefs  than  where  the  broadcaft,  or  perhaps  even  the 
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drill  fyftem,  is  followed  ; but  the  favings  muft  conftantly  depend,  in  a great 
degree,  upon  the  fteadinefs  and  accuracy  of  the  perfons  employed  in  dropping 
the  feed,  and  the  number  of  the  feeds  that  are  put  into  each  hole.  It  has  been 
fuggefted  by  an  experienced  cultivator  in  this  way,  that  where  the  droppers 
are  properly  attended  to,  the  faving  in  wheat  may  be  about  fix  pecks  in  the 
acre,  in  barley  eight,  and  in  peas  and  vetches  about  four 

The  number  of  grains  that  ate  depofited  in  each  hole,  is  different  in  different 
circumftances,  but  the  moft  general  practice,  and  that  which  has  been  found 
the  moft  fuccefsful,  is  three  or  four  for  grain  crops,  and  one  or  two  for  thofe 
of  peas,  beans,  and  others  of  the  fame  kind  t.  It  is  evident,  however,  that 
they  fhould  neither  be  fet  too  thickly,  nor  in  too  thin  a manner : as  in  the  for- 
mer cafe  the  plants  may  be  drawn  up,  and  the  crops  in  confequence  become 
weak  and  not  produftive  ; and  in  the  latter,  as  where  only  one  grain  is  placed 
in  each  hole,  they  may  be  fo  thin  as  to  afford  but  a fcanty  produce  from  the 
want  of  plants.  Where  due  care  has  been  taken  in  the  putting  in  of  the  feed, 
there  is  moftly  a confiderable  increafe  of  produce  in  this  way  of  fowing  over 
the  others.  The  exa£l  amount  of  the  additional  produce  that  is  thus  obtained, 
has  not,  however,  been  fully  fliewn  by  the  experiments  of  intelligent  cultiva- 
tors ; but  it  has  been  fuppofed,  in  refpefi  to  wheat,  to  be  from  four  to  fix  buftiels 
in  the  acre  J,  and  the  refult  of  an  experiment  made  w’ith  the  view  of  afcer- 
taining  the  difference  in  the  produce  between  fowing  and  fetting  barley,  proved 
it  to  be  ftill  greater  in  that  fort  of  grain,  the  experimenter  having  had  twelve 
bufliels  on  the  acre  more  in  the  land  that  was  dibbled,  than  that  which  was 
fownj.  Conclufions  drawn  from  loofe  eftimates,  or  fingle  experiments,  can- 
not, however,  be  depended  upon,  but  it  can  fcarcely  be  doubted  that  the 
quantity  of  produce  is  greater  in  the  method  of  dibbling  the  feed  than 
in  fowing  it  broadcaft.  In  the  quality  of  the  grain  there  is  likewife  a fu- 
periority  : the  wheat  and  barley  produced  in  this  way  are  faid  to  be  not 
only  more  free  from  drofs,  but  larger  in  the  kernel,  and  of  courfe  weigh- 
ing confiderably  heavier  j|.  It  is  eafy  to  perceive,  that  when  the  feed  is 
put  into  the  foil  in  the  regular  and  equal  manner  that  is  the  cafe  in  fet- 
ting with  the  hand  when  well  performed,  the  crops,  of  whatever  kind  they  may 
be,,  may  have  a fuperiority  in  thefe  different  refpefls,  both  from  the  plants  in 
fuch  inftances  being  lefs  crowded  together,  and  their  becoming  in  confequence 

• Baker  in  Appendix  to  Norfolk  Report,  + Varlo  in  ditto. 
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more  ftrong  and  vigorous,  and  from  the  air  and  fun  being  more  fully  admitted, 
by  which  they  become  more  equally,  as  well  as  more  perfectly,  ripened.  It  is 
probable  too,  that  in  fuch  cafes,  from  the  greater  regularity  of  the  plants,  the 
hoeing  or  after-culture  of  the  crops,  where  it  is  pra61ifed,  may  be  more  effe£lually 
and  more  fully  performed.  There  is  alfo  another  reafon,  that  in  particular  in- 
fiances  has  been  fuggefted  as  the  caufe  of  the  quality  of  the  grain,  in  this  mode  of 
fowing,  being  fuperior,  which  is  that  of  wheat  being  frequently  dibbled  upon 
fuch  land  as  has  been  broken  up  from  a new  clover  ley,  in  which  cafe  the  feeds- 
being  fet  in  the  furrow  flice,  or  flag,  the  plants  are  not  liable  to  be  obftrucled 
in  their  growth  j whereas,  when  fown  in  the  ufual  broadcaft  method,  much  of 
the  feed  muft  of  courfe  fall  into  crevices  and  openings  betw^een  the  furrow 
flices,  where -they  mull  be  greatly  impeded  in  their  vegetation  by  weeds  and 
other  caufes  *.  This  fliows  likewife  the  abfurdity  of  putting  wheat  crops  in  by 
the  broadcaft  method  upon  fuch  preparations  of  land. 

The  practice  of  dibbling  peas  and  beans  is  only  met  with  in  particular  dif- 
trl6ls  to  any  great  extent.  In  the  county  of  Gloucefter,  where  it  prevails  in  a 
confiderable  degree,  the  bulinefs  is  chiefly  performed  by  women.  In  Middle- 
fex  and  fome  other  counties,  both  men  and  women  are,  however,  employed 
in  this  fort  of  field  work.  In  executing  this  operation  with  crops  of  thefe 
kinds,  it  is  the  cuftom  in  fome  places  to  form  the  rows  acrofs  the  ridges, 
but  in  others,  the  lengthways  of  them.  The  latter  method  is  probably  tho 
beft,  as  the  planters  may  be  kept  more  perfe£lly  diRin£l  from  each  other; 
and  the  feed  be  put  into  the  beft  part  of  the  mold  in  the  furrow  flice,  while 
in  the  former  it  muft  frequently  be  liable  to  be  put  into  the  loofe  earth  in 
the  feams  or  interftices  formed  by  the  furrow  flices,  and  thus  be  provided 
with  a lefs  fuitable  bed  for  vegetating  in.  With  fome  fetters,  it  is  likewife 
a practice  to  make  ufe  of  a line  in  order  to  guide  them  in  placing  the  rows 
at  equal',  diftances,  but  thofe  w’ho  have  been  much  ufed  to  the  bufinefs  fel- 
dom  find  it  necelfary.  In  performing  the  work,  the  fetters,  beginning  each 
at  the  end  of  a row,,  and  forming  holes  at  the  diftances  of  about  two  or  three 
inches,  from  each-  other,  and  of  nearly  the  fame  depths,  introduce  one  or  two 
peas  or  beans  into  each  hole ; proceeding  in  the  fame  manner  until  the.  whole 
is  done.  The  intervals  or  diftances  between  the  rovvs  are  generally  from  about 
ten  to  fourteen  or  fifteen  inchesf  . 

The  proportion  of  feed  that  is  requifite  in  this  mode  of  fowing  muft  obvioufly,' 
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be  different  according  to  the  number  of  feeds  put  into  each  hole,  and  the  dif- 
terences  in  the  width  of  the  intervals ; but  from  two  and  a half  to  three  bufhels 
are  the  moft  ufual  quantities.  The  expence  of  this  fort  of  labour  is  in  moft 
diftridls  from  about  three  fliillings  and  fix  pence  to  four  fliillings  and  fix  pence, 
or  five  (hillings,  the  acre.  After  the  feed  has  been  fet,  the  field  is  moftly  har- 
rowed well  over  in  order  to  cover  it,  by  means  of  a light  fort  of  harrow. 

This  method  of  planting,  befides  its  employing  a confiderable  number  of 
poor  perfons,  the  faving  of  feed,  and  the  great  improvement  in  the  quantity  as 
well  as  quality  of  the  grain,  pofTeffes  other  advantages  ; the  feed  is  depofited 
to  a proper  depth  in  the  beft  parts  of  the  fuperficial  foil,  and  in  fuch  a manner, 
where  proper  attention  is  paid,  as  that  the  greatefl  poffible  benefits  may  be 
dcriv^cd  from  the  fucceeding  hoeings  of  the  crops.  And  in  the  lighter  forts  of 
land  the  treading  of  the  labourers  in  performing  the  bufinefs,  by  prefling  the 
loofe  mold  more  into  contafl  with  the  grain,  may  render  it  capable  of  vege- 
tating in  a more  quick  and  perfefl  manner.  From  the  feed  in  this  way  be- 
ing placed  more  in  the  folid  or  firm  parts  of  the  foil,  it  may  likewife  be  lefs 
expofed  to  danger  from  w’orms,  grubs,  or  other  deflrudHve  animals  of  the  fame 
kind.  And  in  many  forts  of  grain,  as  well  as  peas  and  beans,  the  danger  of 
their  being  brought  to  the  furface  by  harrowdng  is  obviated^.  The  draw 
being  fiouter,  the  crops  may  be  lefs  liable  to  lodge  after  heavy  rains,  and  lefs 
expofed  to  the  danger  of  mildews  f. 

It  would  feem  obvious  from  what  has  been  obferved  on  the  different  me- 
thods of  putting  feed  into  the  ground,  that  each  of  them  may  polTefs  a degree 
of  merit,  and  be  ufeful  in  particular  cafes  and  fituations  of  foils  and  crops, 
but  that  in  general  the  broadcafl  praftice  is  probably  liable  to  more  objefHon 
than  either  that  of  drilling  or  dibbling,  from  its  being  lefs  exafl,  and  the  feed 
being  difperfed  with  fuch  inequality,  and  in  fo  irregular  a manner,  as  to  admit 
of  little  or  no  after-affiftance  being  given  to  the  crops  during  the  period  of  their 
growth  by  hoeing  or  ftirring  of  the  more  fuperficial  parts  of  the  foil  about  the 
roots  of  the  plants.  It  muft,  notwithflanding,  be  had  recourfe  to  probably  in 
fuch  cafes  and  circumftances  as  have  been  already  noticed  ; but  wherever  it  is 
pra£lifed,  as  hoeing  is  in  a great  meafure  excluded,  the  land  fliould  obvioufly 
be  in  a good  ftate  of  tilth,  and  as  free  as  poffible  from  the  produ6tion  of  weeds ; 
points  that  have  in  general  been  inadequately  attended  to  in  this  fyftem  of 
arable  management. 

* Experienced  Farmer,  vol.  I.  f Norfolk  Agricultural  Report,  p.  an. 
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The  method,  by  means  of  implements  of  the  drill  kind,  in  fituations,  and 
under  circumftances  of  foil  and  preparation,  where  it  is  capable  of  being  pro- 
perly had  recourfe  to,  both  from  the  feed  being  depofited  with  more  exa£tnef« 
in  refpeft  to  the  depths  and  the  regularity  of  the  rows,  as  well  as  from  the 
fuperior  Hate  of  tilth  that  is  requifite  in  the  firft  inftance,  and  its  eafily  ad- 
mitting of  every  kind  of  culture  while  the  crops  are  growing,  is  certainly  not 
only  more  perfedl,  but  probably  better  calculated  for  the  affording  of  full  crops, 
and  more  adapted  to  the  keeping  of  the  land  in  the  moft  advantageous  con- 
dition for  improved  modes  of  cropping. 

And  the  mode  of  fetting  or  putting  the  feed  into  the  foil  by  the  hand, 
though  probably  lefs  exa6l  than  that  by  the  drill  machine,  except  where  par- 
ticularly attended  to,  and  certainly  lefs  capable  of  being  beneficially  employed 
from  the  greater  expence  which  it  incurs,  may,  notwithftanding,  as  it  admits 
of  after-culture,  be  found  an  ufeful  practice  in  fome  cafes,  efpecially  where 
the  land  has  been  broken  up  from  clover,  or  any  new  ley,  and  is  not  too 
fliff  or  adhefive*.  It  has,  however,  been  fuggeftedf,  that  the  method  of  fow- 
ing  in  drills  is  to  be  preferred,  from  the  circumftance  of  a greater  quantity  of 
earth  or  mold  being  turned  over,  and  confequently  air  included  in  larger  pro- 
portions in  the  interftices,  as  in  dibbling  the  fides  of  the  holes  are  rendered 
more  folid,  and  thereby  lefs  proper  for  the  reception  of  the  tender  roots  of  the 
young  plants. 

But  the  fuperiority  or  advantage  of  any  particular  method  of  fowing  or  put- 
ting crops  into  the  ground,  over  that  of  others,  will  probably  be  Ihewn  in  the 
moft  clear  and  fatisfa£tory  manner  by  the  comparative  ftatements  that  have 
been  given  by  thofe  attentive  cultivators  who  have  inftituted  and  conducted 
experiments  on  different  kinds  of  foils  and  crops,  with  the  view  of  afcertaining 
a matter  of  fo  much  importance  to  hulbandry. 

In  experiments  made  on  two  acres  of  a ftiff  hazel-coloured  loamy  foil,  laid 
up  in  eleven-feet  ridges,  wmrth  about  twenty  Ihillings  an  acre,  and  fown  with 
oats,  cole  feed,  barley,  beans,  and  wheat,  in  the  drill  and  broadcaft  methods 
alternately,  in  the  rotation  of  firft  oats,  fecond  cole,  third  barley,  fourth  beans, 
and  fifth  wheat,  the  fuperiority  of  the  drill  fyftem,  over  that  of  the  broadcaft, 
was  found  by  Mr.  Amos  to  be  confiderable,  not  lefs  than  from  one  pound  to. 
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one  pound  fourteen  fliillings  the  acre  in  the  grain  and  pulfe  crops,  and  one 
dulling  and  fixpence  in  that  of  the  cole  *. 

* The  refult  of  tbefe  experiments  is  given  in  the  following  manner ; 

CROP  S. 


OATS. 


Drilled  Acre. 

DR. 

Broadcaji  Acre. 

DK. 

»rS3-  £■ 

s. 

d. 

>783-  C- 

s. 

d. 

iMarch  6,  Ploughing  up  from  fvvanh  o 

5 

0 

March  6,  Ploughing  up  from  fwanh  0 

S 

0 

10,  Five  harrowings  and  one 

lO,  Eight  harrowings  . 0 

4 

0 

rolling  . . . o 

3 

a 

Seed  fixteen  pecks,  at  pd.  0 

12 

0 

Drilling  two  inches  deep, 

Sowing  . . . 0 

0 

3 

and  eight  afunder  . o 

0 

6 

April  20,  Rolling  ...  0 

0 

6 

Harrowing  after  . o 

0 

6 

May  24,  Hand-weeding,  firft  time  0 

2 

6 

T welve  pecks  feed,  at  pd.  o 

9 

0 

June  r^,'  Ditto,  fecond  time  . 0 

3 

0 

Ap^il  20,  Rolling  . . . o 

0 

6 

Rent,  &c.  . . I, 

I 

0 

May  14,  Breaft  hoeing,  firft  time  0 

2 ■ 

0 

June  5,  Ditto,  I'econd  time  . 0 

2 

0 

^ a 

8 

3 

Hand-hoeing  . . 0 

I 

6 

Rent,  &c.  for  one  year  1 

I 

0 

tf 

Contra. 

CR. 

0 

Sept.  19,  Crop,  fifty  buftiels,  at 

2S.  i-Jd.  ...  5 

6 

3 

Centra, 

CR. 

Sept.  19,  Crop,  fifty-fix  bufhels,  at 

Profit  . 2 

18 

0 

2S.  3d.  ...  6 

6 

0 

Superiority  of  the  drill  crop  . . i 

3 

0 

Profit  . £.  4 

I 

0 

k 4 

I 

0 

« 

COLE- 

-SEED. 

Drilled  Acre. 

DR. 

Broadcaji  Acre. 

DR. 

1/83-  £> 

s. 

d. 

1784- 

d. 

Nov;  4,  Ploughing  land  acrofs  five 

Four  ploughings . . 0 

iS 

o' 

inches  deep  . . 0 

5 

0 

Six  harrowings  . . 0 

0 

0 

1784. 

Two  rollings  . . 0 

I 

0 

March  i.  Break-harrowing,  flrfttime  0 

I 

6 

Lime  . . . , i 

0 

0 

26,  Ploughing,  fecond  time  0 

S 

0 

June  28,  Sowing  every  other  land,  , 

April  24,  Break-harrowing,  fecond 

feed,  harrowing,  &c.  0 

I 

0 

time  ...  0 

1 

0 

Rolling  ...  0 

0 

6 

Carried  forward  . £,.  0 

12 

6 

< > 

Carried  fprward ' , £,2 

3 

6 

3 Q- 
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And  on  two  acres  of  land  ridged  in  the  fame  way,  but  the  foil  of  which 
was  a light  fandy  loam,  w'orth  about  eighteen  fliillings  the  acre,  fown  in  the 


£. 

s. 

d. 

t. 

d. 

Brought  forward, 

0 

12 

6 

Brought  forward,,  2 

3 

6 

Harrowing  and  rolling 

0 

I 

0 

July  xo.  Harrowing  . . 0 

0 

6 

May  i6,  Ploughing  land,  third  time 

0 

4 

0 

18,  Hoeing,  firft  time  . 0 

3 

0 

30,  Lime,47chaldronscharged 

t 

0 

0 

Aug.  12,  Ditto,  fecond  time  . 0 

2 

6^ 

Drag  harrowing  . 

0 

I 

6 

Rent,  dec.  one  year  . i 

I 

Oi 

June  12,  Rolling  and  harrowing 

0 

r 

6 

28,  Ploughing,  fourth  time 

0 

4 

0 

Expences  , £.  3 

10 

Harrowing,  and  rolling 

twice 

0 

2 

0 

29,  Drilling  every  other  land 

one  inch  deep  and 

twelve  afunder 

0 

0 

6 

Seed,  a quarter  peck  . 

0 

0 

6 

Harrowing  . . 

0 

0 

6 

July  24,  Breaft-hoeing,  firft  time 

0 

2 

6, 

Aug.  i6>  Ditto,  fecond  time 

0 

2 

0 

Rent,  &c.  one  year 

I 

I 

0 

Contra. 

CR. 

Expences  . 

3 

13 

6 

Nov.  24,  Value  of  crop  appraifed  3- 

16 

0 

Contra. 

CR. 

Profit  0 

s 

6 

Nov.  24,  Value  of  crop  appraifed 

4 

0 

0 

Superiority  of  drilled  crop  , 0 

I 

Q 

Profit  . 

0 

6 

G. 

£■  0 

6 

6 

BARLEY. 

Drilled  Acre. 

DR. 

Broadcajl  Acre,. 

DR. 

1^84. 

£• 

d. 

1784. 

£. 

S. 

d. 

Dec.  24,  To  ploughing,  firft  time 

0 

s 

0 

Dec.  24,  Ploughing,  firft  time  . 

0 

s 

0 

1785- 

1785. 

Lime,  charged  half 

0 

18 

0 

April  I,  Ploughing,  fecond  time 

0 

4 

0 

March  20,  Break-harrowing, 

0 

1 

0 

Seed,  twelve  pecks,  at  qd. 

April  I,  Ploughing,  fecond  time 

0 

4 

0 

and  fowing  . . 

0 

12 

3, 

Harrowing,  three  times 

IMay  20,  Lime,  half  charged 

0 

18 

0 

and  rolling 

0 

2 

0 

Break-harrowing 

0 

I 

0 

Drilling  feed,  two  Inches 

Harrowing  four  times 

0 

2 

0. 

by  nine  . . , 

0 

0 

6 

Rolling 

0 

0 

6 

Harrowing  ditto 

0 

0 

6 

Carried  forward  , £< 

>2 

2 

9 

Seed,  eight  pecks,  at  9d. 

0 

6 

0 

Carried  forward  , £, 

1 

*7 

0 
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^rill  and  broadcaft  manner  with  turnips,  barley,  clover,  and  wheat,  in  the  ro- 
tation of  firfl:  turnips,  fecond  barley,  third  red  clover,  fourth  wheat ; the  trials 


£.  s.  d. 

Brought  forward,  i 1 7 o 
Rolling  . . . 006 

May  10,  Breaft-hoeing,  firft  time  020 
Hand-weeding  rows  . 010 

June  4,  Breaft-hoeing, fecond  time  016 
Hand-weeding  rows  . 010 

Rent,  &c.  one  year  . i i o 

Expences  . £.  3 4.  o 

Contra.  CR. 

Aug.  20,  Crop  reaped,  and  in  a few 
days  thradied,  produce 
58  bufliels,  at  3'.  . 8140 

Profit  . ^ 10  Q 


£> 

5. 

d. 

Brought  forward. 

2 

2 

9 

Hand-hoeing  firft  time 

0 

2 

6 

Hand-weeding  . 

0 

2 

0 

Rent,  &c.  one  year  . 

I 

I 

0 

Expences  . £. 

3 

8 

3 

Contra. 

CR. 

Aug.  26,  Crop  reaped,  and  in  a few 

days  thraflied,  produce 
5 1 buftiels,  at  js 

7 

U 

0 

Profit  . 

4 

4 

9 

Gain  by  the  drilled  crop 

X 

5 

3 

5 'O  o 


BEAN'S. 


Drilka  Acre. 

DR. 

Broadcajl  Acre. 

DR. 

CO 

5. 

d. 

CO 

£. 

S. 

d-. 

Nov.  4,  Ploughing,  firft  time  . 

0 

0 

Nov.  4,  Ploughing,  firft  time  . 

0 

s 

1786. 

March  6,  Break-harrowing 

0 

I 

0 

March  4,  Break-harrowing  . 

0 

I 

9 

8,  Ploughing,  fecond  time 

0 

4 

0 

8,  Ploughing,  fecond  time 

0 

4 

9- 

Four  harrowings  at  6d 

0 

2 

0 

Sowing  the  feed 

0 

0 

5 

Rolling 

0 

0 

6 

Harrowing  ditto,  5 times 

0 

2 

6 

Drilling  the  feed  three  by 

Seed,  twelve  pecks  at  i o^d. 

0 

10 

6 

24  inches 

0 

0 

6 

April  20,  Rolling  and  harrowing  . 

0 

I * 

0 

Harrowing  ditto 

0 

0 

6 

May  29,  Hand-weeding,  firft  time 

0 

3 

0 

Seed,  for  8 peckr,  at  icfd. 

0 

7 

0 

June  30,  Ditto,  fecond  time  , 

0 

I 

6 

April  20,  Rolling 

0 

0 

6 

Rent,  &c. 

I 

I 

0 

Harrowing 

0 

0 

6 

, 

May  16,  Horfe-hoeing,  firft  time 

0 

I 

0 

* Expences  . £, 

2 

9 

9 

20,  Hand-hoeing  the  rows 

0 

1 

6 

Contra. 

DR. 

June  16,  Horie-hoeing  the  inter- 

Sept.  29,  Produce,  thirtr  buftiels 

5 

5 

0 

vals,  fecond  time  . 

0 

I 

6 

18,  Hand-hoeing  the  rows 

I 

I 

0 

Profit 

2 

3 

36,  Earthing  up  ditto,  firft 

Gain  by  the  drilled  , 

1 

I 

3 

time 

0 

T 

0 

Carried  forward  . £.  i 7 6 


X.  3 16  6 ‘ 
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of  the  fame  cultivator  alfo  turned  out  in  favour  of  the  drill  method.  The  ad- 
vantage in  the  turnip  and  clover  crops  being  from  eight  to  ten  Ihillings  and 


Drilled  Acre  continued. 


£■ 

S. 

d. 

Brought  forward, 

I 

7 

6 

Contra. 

cn. 

July  lo,  Earthing  up  ditto,  fecond 

1 786. 

£■ 

5. 

d. 

time 

o 

I 

o 

Sept.  29,  Produce,  thirtv-fix  buflieh. 

Rent,  &c. 

I 

I 

o 

at  3s.  6d, 

6 

6 

0 

Expences  . £. 

. 2 

9 

6 

Profit  . £ 

■ 3 

16 

6 

WHEAT. 

Drilled  Acre. 

DR. 

Broadcajl  Acre. 

DR 

1786,  r. 

s. 

d. 

1786.  £. 

S. 

d. 

Sept.  8,  Ploughing,  fird  time  . 0 

s 

0 

Sept.  28,  Ploughing,  firft  time  . 0 

5 

0 

Old.  6,  Break-harrowing  and  weed- 

Oft.  6,  Break-harrowing  . 0 

I 

0 

ing  . . . 0 

3 

0 

G.itherii)g  weeds  . 0 

2 

0 

8,  Second  ploughing  . 0 

4 

0 

8,  Ploughl.ng,  fecond  time  0 

4 

0 

Harrowing  thrice,  rolling 

Seed,  nine  pecks,  is.  4d.  0 

12 

0 

once  . .0 

2 

0 

Sowing  ditto  , . 0 

0 

3 

Drilling  every  other  land, 

1787.  Harrowing  five  times  . 0 

2 

6 

and  I -third  by  i -eighth  0 

0 

6 

April  20,  Rolling  and  harrowing,  &c.  0 

I 

0 

1787. 

May  14,  Hand-weeding,  firft  time  0 

2 

6 

Seed,  feven  pecks,  har- 

June  12,  H:tnd-weeding,fecotidtime,  0 

2 

0 

rowing  6d  . . 0 

9 

10 

Rent,  &c.  one  year  . i 

I 

0 

April  20,  Rolling  and  harrowing 

Expences  . £.  2 

*3 

3 

for  weeding  . . 0 

I 

0 

May  6,  Firft  hoeing  intervals,  and 

hand-weeding  the  rows  0 

3 

0 

30,  Second  hoeing  , . 0 

1 

6 

June  4,  Hand-weeding  rows  . 0 

1 

0 

Year’s  rent,  &c.  . . i 

T 

0 

Contra. 

CJl. 

Expences  . Lfz 

II 

10 

1787- 

Aug.  26,  Produce,  30  bufhels  . * 8 

0 

Contra. 

CR. 

, 

00 

Profit  . £. S 

11 

9 

Aug.  24.  Produce,  36  buHiels  . 9 

18 

0 

Gain  by  the  drilled  acre  i 

14 

5 

Pro£t  . £.  7 

6 

2 

£•7 

6 

z 
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iixpenfo,  and  in  thofc  of  the  grain  kinds,  from  feventeen  fiiillings  to  one 
pound  nine  fliiilings  *. 

* C R 0 P S. 


I ft.  TURNIPS. 


'Drilled  Acre. 

DR. 

Broadcajl  dae. 

1769. 

• 

£' 

J. 

d. 

1789. 

£' 

s. 

d. 

Feb. 

1 1,  Ploughiug,  firft  time  . 

0 

S 

0 

Mar.  I,  Ploughing,  firft  time  . 

0 

s 

0 

Mar. 

3 1,  Break-harrovv'ng 

0 

I 

0 

3 1,  Break-harrowing 

0 

I 

0 

April  a8,  Ploughing,  fecond  time 

0 

4 

6 

April  28,  Ploughing,  fecond  time 

0 

4 

6 

May 

10,  Harrowing  twice 

0 

I 

0 

May  10,  Harrowing  twidc 

0 

I 

0 

Gathering  couch 

0 

2 

6 

Gathering  couch 

0 

2 

6 

24,  Ten  loads  of  rotten  dung, 

24,  Ten  loads  of  dung,  half 

half  charged  . 

0 

12 

6 

charged  . 

0 

12 

6 

Ploughing,  third  time  . 

0 

4 

0 

Ploughing  in  ditto 

0 

4 

0 

Rolling 

0 

0 

6 

Rolling 

0 

0 ’ 

6 

June 

16,  Harrowing  twice 

0 

I 

0 

June  i6.  Harrowing  and  rolling 

0 

I 

0 

Roiling 

0 

0 

6 

18,  Ploughing,  fourth  time 

0 

4 

0 

18,  Ploughing,  fourth  time 

0 

4 

0 

Three  harrowingsand  one 

Harrowing  thrice 

0 

1 

6 

rolling  . 

0 

2 

0 

Rolling 

0 

0 

6 

Seed,  lib.  fug9i‘-loaf  . 

0 

0 

6 

Drilling  feed  one  inch  by 

• 

Sowing  ditto 

0 

0 

3 

twelve  . . . 

0 

0 

6 

Harrowing  and  rolling 

Harrowing  ditto 

0 

0 

6 

ditto 

0 

I 

b 

Seed,  I lb.  fugar-loaf  . 

0 

0. 

6 

July  20,  Harrowing  for  the  firft 

July 

20,  Harrowing,  firft  weeding 

0 

0 

6 

weeding  . 

0 

0 

6 

28,  Breaft-hoeing,  fecond  ditto 

0 

2 

0 

28,  Hand-hoeing,  fitft  time 

0 

3 

6 

Aug. 

18,  Hand  ditto,  third  ditto 

0 

2 

6 

Aug.  18,  Ditto,  fecond  time 

0 

2 

6 

Rent,  one  year,  &c. 

0 

19 

0 

Rent,  one  year,  &c.  . 

0 

19 

0 

Expences  . £.  3 

4 

0 

Expences  . , 

C-  3 

5 

3 

Contra. 

CR 

Dec.  12,  Crop  .appraifed  . 

3 

8 

0 

Contra. 

CR. 

Profit  . 

0 

2 

9 

Dec. 

10,  Crop  appraifed  . 

3 

IS 

6 

Gain  by  diiU 

0 

8 

9 

Profit  . £.  0 

II 

6 

0 

II 

6 

2d.  BARLEY. 
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On  land  where  the  foil  was  a light  fandy  loam,  of  the  value  of  about  twenty 
fliillings  the  acre,  managed  in  the  method  that  has  been  juft  defcribed,  the 


2d.  BARLEY. 


Drilled  Acre. 

DR. 

Broadcajl  Acre. 

DR. 

1789.  £. 

s. 

d. 

1789.*  £. 

S. 

d. 

Charge  of  dung,  half  . 0 

12 

6 

Half  the  charge  of  the 

Dec.  20,  Ploughing,  iirft  time  . 0 

S 

0 

dung  . . . 0 

12 

0 

1790. 

Nov.  20,  Ploughing,  firft  time  . 0 

4 

6 

Mar.  24,  Break-harrowing  . 0 

1 

0 

J790. 

April  10,  Ploughing,  fecond  time  0 

4 

0 

Mar.  24,  Break-harrowing  . 0 

I 

0 

Harrowing  thrice  . 0 

1 

6 

April  10,  Ploughing,  fecond  time  0 

4 

0 

Rolling  , . . 0 

0 

6 

Seed,  twelve  pecks,  at  lod.  0 

10 

0 

Drilli  ng  the  feed  two  inches 

Sowing  ditto  . . 0 

0 

6 

by  nine  ...  0 

0 

6 

Harrowing  ditto,  fourtimes  0 

2 

0 

Harrowing  and  rolling  ditto  0 

I 

0 

Rolling  die  to  . . 0 

0 

6 

Seed,  eight  pecks,  at  lod.  0 

6 

8 

May  20,  Weeding  the  firft  lime  0 

3 

0 

May  6,  Hoeing,  firft  time  ..  0 

2 

8 

June  i6.  Weeding,  fecond  time  0 

2 

0 

Hand-weeding  rows  . 0 

I 

0 

One  year’s  rent,  &c.  . 0 

19 

0 

June  16,  Hoeing,  fecond  time  . 0 

I 

6 

Expfnces  . £.  z 

18  6 

Hand-weeding  rows  . 0 

I 

0 

Rent,  &c.  one  year  . 0 

19 

0 

Contra. 

CR. 

Expences  • z 

2 

Produce,  forty-feven  bufhels  8 

4 

6 

Contra 

cu. 

Profit  . 5 

6 

0 

1, 790- 

In  favour  of  the  drilled 

Aug.  26,  Produce,  fifty-two  bufhels  g 

I 

0 

crop  ...  0 

»7 

to 

Profit  . £.  6 

3 

10 

C.(y 

3 

10 

3^- 

RED 

CLOVER. 

Drilled  Acre. 

DR. 

Broadcqll  Acre. 

DR. 

1791 

£• 

S. 

d. 

1791. 

S. 

d. 

, Seed,  one  flone,  laft  year 

0 

7 

0 

One  ftone  of  feed 

0 

7 

0 

Mar.  29,  Bufli-liarrowing  is.  raking 

Mar.  30,  Bufh-harrowing 

0 

1 

0 

andgatberingoflf  weeds, 

Raking  and  gathering 

3s.,  6d.  rolling  6d.  . 

0 

s 

0 

weeds  . 

0 

3 

0 

June 

30,  Mowing  and  making  firfl 

Rolling 

0 

0 

6 

crop 

0 

5 

0 

Mowing  the  firft  crop 

0 

2 

6 

Carting  home 

0 

*5 

6 

Making  it  into  hay  . 

0 

2 

6 

Expences  on  fecond  crop 

0 

j5 

6 

Leading  ditto  home 

0 

12 

0 

Year’s  rent.  Sic. 

0 

»9 

0 

Mowing  the  fecond  crop 

0 

2 

0 

Expences  . £. 

3 

6 

6 

Carried  forward 

JO 

6 
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crops  being  potatoes,  barley,  red  clover,  and  wheat.  In  the  courfe  of  firft 
potatoes,  fecond  barley,  third  clover,  fourth  wheat,  the  fuperiority  of  the  drill 


Contra. 

CR. 

£■ 

s. 

d. 

1. 

S, 

J. 

Brought  forward. 

1 

10 

6 

Firft  eddifti 

0 

4 

0 

Making  ditto  , 

0 

2 

6 

Firft  crop,  two  ton  hay 

6 

0 

0 

Leading  ditto  home 

0 

9 

0 

Second  ditto,  one  and 

a 

One  year’s  rent,  &c.  . 

0 

19 

0 

half  ton  „ 

4 

10 

0 

Second  eddifh  . ; 

0 

0 

Expences  ► 

3 

I 

0 

Contra, 

CR. 

1 0 

‘9 

0 

Firft  and  fecond  eddifties, 

0 

8 

0 

Expences 

. 3 

6 

6 

Ditto  crops,  tons 

9 

15 

0 

j.-  Profit  , . 

li 

6 

10 

3 

0 

Expences 

3 

I 

0 

Profit 

7 

2 

0 

In  favour  of  drilled 

0 

10 

6 

£-7 

12 

6 

4thr 

WHEAT. 

Drilled  Acre. 

DU. 

Broadcajl  Acre. 

DR. 

s. 

d. 

1791. 

£. 

S. 

d. 

0(ft.  4,  Ploughing  ► . 

0 

S 

0 

0(ft.  4,  Ploughing  . 

0 

5 

a 

Five  harrowings  and  one 

Seed  nine  pecks,  is.  6d. 

0 

13 

6 

rolling  . 

0 

3 

0 

Sowing  ditto  .. 

0 

0 

3 

Drilling  feed  2^  inches 

Harrowing  fix  times  . 

0 

3 

0 

by  nine  . 

0 

a 

d 

1792. 

Harrowing  ditto 

0 

0 

6 

April  16,  Ditto  and  rolling 

0 

I 

0 

Seed,  8 pecks,  at  is.  6d. 

0 

12 

0 

May  12,  Weeding  firft  time-  , 

0 

3 

0 

1794. 

36,  Ditto  fecond  ditto  , 

0 

2 

0 

April  16,  Harrowing  and  rolling,  firft 

Rent  one  year,  &c. 

0 

>9 

0 

weeding 

0 

j 

0 

May  I,  Hoeing  the  firft  time 

0 

2 

0 

Expences  , 2 

6 

9 

12,  Hand-weeding  rows  . 

0 

I 

6 

20,  Hoeing  fecond  time 

0 

I 

6 

34,  Hand-weeding  rows  , 

0 

I 

0 

Rent  one  year,  &c.  . 

0 

19 

0 

Expences  i 

£•  2 

7 

0 

Contra. 

CR.. 

Centra. 

CR. 

Sheep  feed  , 

0 

3 

6 

1792. 

Produce,  thirly-fix  bufhels 

9 

0 

0 

Aug.  30,  Produce, forty-two  bufliels  10 

10 

0 

9 

3 

6 

Sheep  feed  April 

0 

3 

6 

Profit 

6 

16 

9 

10 

6 

In  favour  of  drilled  , 

I 

9 

9 

Profit 

£.8 

6 

6 

^8 

6 

6. 
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praftice  appears  ftill  more  evident.  As  the  detail  of  the  potatoe  crop Teems 
pnncipaily  intended  to  ftievv  the  difference  between  horie  and  hand  hoeing,  it 
is  here  omitted 


C R 

OPS. 

ift.  POTATOES. 

Drilled  Acre. 

Broadcajl  Acre. 

Details  of  omitted. 

Details  of  omitted. 

2d.  BARLEY. 

% 

Dt  Hied  Acre. 

DR. 

Broadcajl  Acre. 

DR. 

1790.  £,. 

S. 

d. 

6 

o^ 

S. 

d. 

Charge  of  dung  lialf  . 0 

0 

Charge  of  dung  half  . 0 

15 

0 

Jan.  18,  Ploughing,  firft  time  . 0 

5 

0 

Jan.  18,  Ploughing,  firft  time  . 0 

5 

0 

Mar.  9,  Break-harrowing  . 0 

I 

0 

Mar.  9,  Break-harrowing  . © 

I 

0 

April  10,  Ploughing,  fecond  time  0 

4 

0 

April  10,  Ploughing,  fecond  time  0 

4 

0 

Three  harrowings  . 0 

I 

6 

Seed,  twelve  pecks,  at  lod.  0 

10 

0 

Rolling  ...  0 

0 

6 

Sowing  ditto  . 0 

0 

3 

Drilling  feed  a by  9 inches  0 

0 

6 

Harrowingditto  four  times  0 

2 

0 

Harrowing  and  rolling  do.  0 

I 

0 

Rolling  ...  0 

0 

6 

Seed,  feven  pecks,  at  i xd.  0 

6 

5 

May  14,  Weeding  firft  time  . 0 

4 

0 

May  14,  Hoeing  the  firft  time  . 0 

2 

0 

June  4,  Ditto  fecond  time  . 0 

1 

6 

Hand-weeding  rows  . 0 

I 

0 

Rent  one  year  . . i 

I 

0 

lime  6,  Hoeing  fecond  time  . 0 

2 

0 

Hand-weeding  rows  . 0 

0 

6 

Expences'  . 3 

4 

3 

Rent  one  year,  &c.  . i 

r 

0 

Contra. 

CR. 

Expences  . 3 

I 

5 

Sept.  6,  Produce,  forty- ninebufliels, 

3s.  48,  . . . 8 

3 

4 

Contra. 

CR. 

4 

>9 

I 

Sept.  4,  Produce,  ^6  bufliels  3%.  6d.  9 

16 

0 

In  favour  of  drilled  acre  i 

15 

6 

Profit  . £.  6 

H 

7 

£■  6 

15 

7 

3d,  clover. 

Drilled  Acre. 

DR. 

Broadcajl  Acre. 

DR. 

tygi.  £. 

s. 

d. 

i79»*  ' T 

S. 

d. 

Seed,  one  ftone  fown  laft 

One  ftone  feed  . . 0 

7 

0 

year  ...  0 

7 

0 

Mar.  30,  Bufh-harrowing  . 0 

I 

6 

Mar.  30.  Bufh-harrowing  . . 0 

I 

6 

. Raking  and  gathering  weeds  0 

2 

6 

Raking  and  gathering  weeds  0 

2 

6 

Rolling  ..  . .'  0 

0 

6 

Rolling  . . . 0 

0 

6 

Carried  forward  . £.  0 

11 

6 

Carried  forward  . ° i 6 
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The  value  of  the  flravv  in  all  thefe  experiments  is  fuppofed  to  be  adequate 
to  the  expences  incurred  in  reaping,  threfliing,  and  conveying  the  produce  to 
the  markets. 

It  is  likew'ife  afTerted,  that  in  a variety  of  trials  conduced  in  a fimilar  man- 
ner, but  on  lands  of  very  inferior  qualities,  as  fuch  as  w’ere  not  worth  more 
than  from  twelve  to  fourteen  fliillings  the  acre  a-year,  the  advantages  were 


July  4,  Mowing  firft  crop 

Making  . . , 

Carting  home,  &c. 
Mowing  fecond  crop  . 
Making  ditto 
Carting  ditto  home,  &c. 
Rent  one  year,  &c. 


Contra. 


Expcnccs  . ^ 

Produce  of  the  two  crops, 
three  tons 

Firft  and  fecond  eddidi 

Expencei  • 
Profit  . I 


Drilled  Acre. 

1791. 

Oft.  I,  Ploughing  land  . 

Four  harrowings  and  one 
rolling  . 


Harrowing  ditto  . 


1793. 


April  1 7,  Harrowing  and  rolling  firft 
time 

28,  Hoeing  firft  time 
May  2,  Hand-weeding  rows  . 


£. 

vV. 

d. 

0 

1 1 

6 

0 

2 

6 

0 

2 

6 

0 

12 

0 

0 

2 

0 

0 

2 

6 

0 

9 

0 

I 

I 

0 

;-3 

3 

0 

CR. 

9 

0 

0 

0 

10 

0 

9 

10 

0 

3 

3 

0 

7 

0 

4th. 

DR. 

£. 

3. 

d. 

0 

5 

0 

0 

2- 

6 

0 

0 

6 

0 

0 

6 

0 

12 

0 

0 

I 

0 

0 

2 

0 

0 

I 

6 

. 1 

5 

0 

Brought  forward 
June  20,  Mowing  firft  crop 
Making  it  . 

Leading  ditto 
Mowing  fecond  crop 
Making  ditto 
Leading  ditto 
Rent  one  year,  &c. 

Expences 


£.  s.  d. 
oil  6 
o z 
o 2 
o 10 

O 2 

o 3 

0 7 

1 I 


LI 


Contra, 


cx. 


Produce,  two  tons  and  a 
half,  eddifti'gs. 

Profit 

In  favour  of  the  drilled 


8 14 


S 

13 

6 

0 

13 

6 

;.6 

7 

0 

Broadcajl  Acre,  dk. 

1791.  £.  s.  d. 

Off.  4,  Ploughing  land  . . O ' 5 o 

Seed,  eight  pecks,  is.  6d.  o 12  o 

Sowing  ditto  . . • o 6 

Harrowing  ditto  fix  times  030 

1792. 

April  19,  Ditto  and  rolling  firft 

time  . , .010 

May  14,  Weeding  firft  time  . 030 

28,  Ditto  fecond  ditto  . o a o 

Rent  one  year,  &c.  . i i o 


Expences 


^•376 

Contra. 


R 
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never  upon  an  average  lefs  than  from  twelve  to  fourteen  (hillings  the  acre  an- 
nually in  favour  of  the  drill  practice*. 

The  advantage  of  the  drill  method  of  fowing  even  for  grain  crops,  Teems 
therefore  to  be  placed  by  thefe  experiments  in  a point  of  view  that  mud  tend 
to  promote  the  practice  ; and  for  peafe,  beans,  turnips,  potatoes,  cabbages-, 
vetches,  and  many  fimilar  crops,  it  has  long  been  almoll  generally  confidered 
as  the  mod  convenient  and  beneficial  by  thofe  who  have  not  fuppofed  it 
adapted  to  grain. 

But  in  refped  to  an  increafe  in  the  produce  on  various  defcriptions  of  foil, 
fuch  as  thofe  of  the  loamy  and  mellow,  as  well  as  the  cold,  clayey,  and  more 
difF  kinds,  experiments  which  are  afferted  to  have  been  made  with  much  ac- 
curacy appear  likewife  from  Mr.  Cook’s  datements  to  be  in  favour  of  the  drill 
fydem  t.  This  was  found’to  be  the  cafe  in  Mr.  Boote’s  praflice,  when  extended 


D 

s. 

d. 

Brought  forward  1 

5 

0 

16,  Hoeing  the  fecond  time  0 

I 

0 

20,  Hand-weeding  rows  . 0 

I 

0 

Rent  cne  year,  &c.  . i 

I 

0 

Contra. 

OR. 

Sepu  18.  Produce,  for  thirty  biithels,  £. 

d. 

Expences  . £,  2 

8 

6 

63.  ...  9 

0 0 

Contra. 

CR. 

Sheep  feeding  April  . 0 

3 0 

Sept.  14,  Produce,  thirty-fix  bufliels. 

Profit  . £.  6 

6s.  . , . to 

16 

0 

Gain  in  favour  of  drilled 

Sheep  feeding  April  . 0 

3 

0 

acre  . . . i 

1$  0 

Profit  . £.  8 

10 

6 

>C.8 

II  6 

* Amos  on  Drill  Hufbandry,  p.  126. 
f The  refults  are  the  following  : 


Drilled  produce  per  acre. 
j;86.  On  loamy  foils 

Cold  clay  diito  - 
Ditto  - - - 


WHEAT, 

produce  per  acre. 

47  o o 

44  5 * adjoining  land  - •> 

25  » 3 


B.  G.  CU 
94a 


On  light  land  - 

Very  light  fandy  land 


BARLEY. 

7»  4 o 

4+00  On  fame  fort  of  land  • 


37  o 4 


WHEAT. 
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to  more  tiian  three  hundred  and  fixty  acres,  as  well  as  in  that  of  many  other 
Cultivators  *.  Since  the  refults  of  thefe  trials  were  taken,  the  various  im- 
provements that  have  been  made  both  in  the  machinery  for  the  purpofe  of 
drilling  the  crops,  and  thofe  for  hoeing  and  keeping  them  clean  afterwards, 
Riuft  ])robubly  have  contributed  to  render  the  differences  in  the  quantities  of 
produce  under  the  different  methods  of  fowing  flill  more  confiderable. 

The  praftical  ftatements  of  a later  experienced  drill  cultivator  may,  probably, 
on  thefe  accounts,  be  more  fatisfaefory,  and  afford  a more  correfl  view  of  the 
Aiperiority  of  the  pradtice.  The  writer,  after  a flight  trial  with  another  drill 
machine,  and  becoming  more  acquainted  with  the  nature  of  the  drill  culture 
from  a more  extenfive  obfervation  of  it  in  different  places,  determined  upon 
making  ufe  of  Mr.  Cook’s  machine,  and  the  method  of  management  which  he 
has  recommended.  He  began  by  drilling  in  November,  1791,  two  acres  and 
a half  of  light,  dry,  loamy,  land,  not  worth  more  than  twelve  flnllings  the 
acre,  middling  barley  foil,  broken  up  from  the  flate  of  a foul,  poor,  pea  ftubble, 
with  red  lammas  wheat,  at  the  rate  of  one  bufliel  to  the  acre,  in  rows  with 
nine-inch  intervals ; another  part  of  the  field,  confeffedly  better  by  five  or  fix 
fliillings  the  acre,  being  fown  at  the  rate  of  twm  bufhels  to  the  acre  in  the 
broadcaft  method,  and  managed  in  the  beft  manner  of  that  praffice.  The  crop 
of  the  broadcafl  fowing  w'as,  on  account  of  the  thinnefs  of  that  of  the  drilled, 
it  is  faid,  much  fuperior  in  its  appearance  during  the  winter  and  the  early 
part  of  fprlng ; but  the  other  after  being  fcarified  once  in  March,  and  horfe-hoed 
the  laft  week  in  May,  exhibited  a decided  fuperiority,  the  broadcaft  declining 
confiderably ; and  that  on  the  crops  being  reaped,  that  part  under  the  drill 


WHEAT. 

Drilled  produce  per  acre. 

G. 

Broadcajed  produce  per  acre. 

B. 

S. 

On  flinty  loam  in  clover  Icy 

On  fame  fort  of  land 

30 

3 

0 

one  earth 

25 

I 0 

Ditto  two  years  clover 

On  fame  fort  of  land 

3$ 

0 

<x. 

ley  - 

2 0 

Poor  cold  clayey  after 

On  fame  land  adjoining 

13 

9 

0 

clover  - 

25 

4 0 

BARI.EV. 

On  flinty  loam  after  wheat 

27 

0 0 

On  the  fame  land  - 

22 

0 

0 

The  fame  fuperiority  in  the  quantity  of  produce  is  evident  in  various  other  ftatenjents,  both  with 
regard  to  wheat,  barley,  oats,  beans,  and  peas;  but  the  nature  of  the  foil  is  either  not  difHndfly  mcn- 
troned,  or  there  is  not  a clear  comparifon  made  between  the  two  methods  of  putting  In  the  crops. 


• H'v,  Mr.  Cook,  in  Memoirs  of  Bath  Agricultural  Society,  vol,  IV.  p.  326, 
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fyftem  afforded  nineteen  bufhels  three  pecks  on  the  acre  ; while  the  part  ma- 
naged in  the  broadcaft  method  did  not  produce  quite  five  bufiiels  on  the  fame 
extent  of  land. 

And  in  a fecond  experiment  on  one  acre  of  potatoe falloit,  of  the  annual  va- 
lue of  about  twenty  nullings,  prepared  by  being  once  ploughed  and  harrowed, 
and  Town  in  March  in  the  drill  mode,  with  one  bufliel  of  white  lammas 
wheat ; the  plants  when  in  double  leaf  being  once  fcarified,  and  immediately 
afterwards  harrowed  acrofs  with  a common  harrow,  and  after  attaining  the 
height  of  fix  or  eight  inches  horfe-hoed,  the  crop  had  alfo  the  appearance  of 
being  thin  and  flight  till  after  midfummer  ; but  the  produce,  on  being  reaped, 
both  in  grain  and  ftraw,  was,  notwithftanding,  very  confiderable,  being  twenty- 
nine  bulhes  three  pecks,  nine-gallon  meafure. 

Ill  the  fpring  of  the  fame  year,  thirty  acres  of  land  of  the  value  of  from 
thirty-five  to  forty  fliillings  the  acre,  were  tilled,  manured,  and  prepared  In- 
every  way  in  a fimilar  manner;  fifteen  acres  of  which  being  drilled  in  rows  at 
nine  inches,  with  two  bufliels  of  feed  to  the  acre,  and  fifteen  acres  broadcafted,, 
with  from  three  to  four  bufliels  the  acre.  During  the  growth  of  the  crop, 
and  at  the  time  of  cutting  it,  the  feafon  was  extremely  wet.  The  crop  put  in, 
in  the  latter  method,  was  lodged,  ftained,  and  fecured  with  great  difficulty  j 
while  that  in  the  former  was  fcarcely  lodged  at  all,  and  being  clear  from 
weeds  was  houfed  without  injury,  at  half  the  extra  expence  of  the  other. 
The  produce  of  grain  was  from  ten  to  fifteen  bufliels  the  acre  more  in  quantity 
and  one  fliilling  the  bufliel  better  in  quality,  although  the  broadcafl:  crop  had 
the  advantage  of  being  the  firft  fown,  which  was  a point  upon  which  much, 
depended  that  feafon. 

And  in  a concluding  experiment,  a field  of  ten  acres  tilled,  manured,  and  pre- 
pared for  wheat,  in  every  refpefl  In  a fimilar  manner,  except  that  half  was 
drilled  with  one  half  the  above  proportion  of  feed  at  nine-inch  intervals,  and 
the  other  fown  broadcaft,  doubts  being  entertained  of  the  value  of  the  land  in 
different  parts,  tv/o  twelve-furrow  ridges  were,  by  way  of  proof,,  gathered 
through  the  middle  of  the  part  intended  for  drilling,  the  row  fowing  being, 
commenced  on  each  fide  of  them.  The  two  ridges  were  managed^  both  in  re- 
fpe£f  to  ploughing,  fowing,  and  being  weeded,,  in  the  manner  of  the  common 
hufbandry  of  the  diftriff.  The  drilled  crop  had  one  fcarifying  and  horfe- 
hoeing.  At  the  period  of  harveft,  the  two  ridges  were  firft  cut  j.  and  immedi- 
ately afterwards  a breadth  equal  to  one  of  them,  of  the  drilled,  was  cut  on 
each  fide,  and  each  part  fecured  and  kept  feparate  till  in  a proper  condition 
to  be  thralhed,  when  they  were  carted  into  different  barns,  ihraflied  out  and 
winnowed  > the  drilled  crop  affording  twenty  nine  bufhels  three  pecks,  and  the 
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TnonHcaft  twenty  buflicls  one  peck.  And  that  the  experiment  might  be  con- 
dutied  with  as  much  accuracy  as  poilible,  the  fame  peiTou  was  employed  to 
winnow  and  meafure  the  whole*. 

Thefe  experiments  appear  to  have  been  made  with  fo  much  exa£lnefs,  and 
in  fo  judicious  a manner,  that  there  can  be  little  doubt  of  tlie  refults;  and  they 
have  prefented  fo  favourable  an  idea  of  the  praflice  to  the  writer,  that  he 
alTures  us  he  has  ever  fince  followed  it  for  the  whole  of  his  crops,  repeatedly 
fowing  a part  broadcaft  by  way  of  proof;  but  that  he  has  never  once  among 
all  his  trials  feen  the  broadcaft  fowing  equal  the  drilled  part. 

There  is  another  point  in  w'hich  the  fuperiority  of  the  drill  method  of  fow- 
ing is  faid  to  have  a confiderable  fuperiority,  which  is  in  the  faving  of  feed  ; 
but  it  is  probable  that  in  this  way  the  advantages  cannot,  in  general,  be  fo 
great  as  the  ftatements  of  cultivators  under  particular  circumftances  of  foil  and 
htuation  have  made  them  f.  'i'his  would  feem  to  be  the  cafe,  from  the  obfervatiom 


* Exterin  Memoirs  of  the  Bath  Agricultural  Society,  vol  IX.  p.  23. 


t The  Rev.  H.  J.  Clofe  ftates  the  differences  in  expence,  thus  : 
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Seed-Corn. — E.vpencc  on  131  Acres  of  Arable  Land,  in  iir.proied  Drill-IIii/bandry. 


Acres. 

d-. 

31  of  Wheat,  3 pecks  of  feed  per  acre,  at  8s.  per  bufliel  . 

. 

8 

2 

9 

26  Early  white  peas,  3 pecks  per  acre,  at  8s.  per  bufliel 

• 7 

16 

0 

18  Dun  peas,  i bufhel  per  acre,  at  5s.  3d.  per  bufhel 

4 

14 

6 

15  Tick  beans,  3 pecks  per  acre,  at  P^''  bufliel  . 

. 2 

16 

3 

6 Early  maz. beans,  3 pecks  per  acre,  at  6s.  per  bufliel 

. 1 

7 

0 

12  Oats,  1 bufliel  per  acre,  at  3s,  per  bufliel  . . 

. I 

16 

0 

13  Barley,  i bufhel  per  acre,  at  3s.  6d.  per  bufliel 

. 2 

9 

6 

12  Vetches,  if  bufliel  per  acre,  at  6s.  per  bufliel  , 

• 5 

8 

0 

Total  . 

;C-34 

6 

0 

Seed-Corn. — Expence  on  13 1 Acres  of  Land,  in  Broadcajl-Hvjbandry, 


Acres.  £• 

31  Of  wheat,  3 bufhels  per  acre,  at  7s,  per  bufhel  . • • . 32  n o 

26  Early  peas,  4 bufhels  per  acre,  at  8s.  per  bufliel  • • . 41  12  o 

i8  Dun  peas,  4 bufhels  per  acre,  at  5s.  3d.  per  bufliel  . ♦ . 18  18  o 

15  Tick  beans,  3 bufhels  of  feed  per  acre,  at  5s.  per  bufliel  . • ir  .5  o 

6 Early  maz.  beans,  3 bufliels  per  acre,  at  6s.  per  bufliel  • • 580 

12  Oats,  4 bufliels  per  acre,  at  3s.  per  bufhel  . • • •74° 

13  Barley,  3 bufliels  per  acre,  at  3s.  6d.  per  bufliel  . * • • 6166 

12  Vetches,  3 bufhels  per  acrci  at  6s.  per  bufhel  . . • . 10  16  o 


. JO  6 

Seed 


Total 
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fo  frequently  made  that  thofe  engaged  in*this  method  of  praflice  generally  con- 
tinue  to  incrcafe  the  quantity  of  feed  in  almoft  all  deferiptions  of  crops,  and  on 
mod  forts  of  foil  *.  The  great  differences  in -the  details  of  expence  under  the 
different  methods,  as  given  by  the  very  ijitelligent  pradical  agricnltor  jull 
mentioned,  drew,  however,  that  much  advantage  may  be  derived  in  this  way, 
where  a correct  attention  is  beftowed  in  the  management.  -On  the  exaftnefs 
of  this  it  is  probable,  however,  that  much  of  fuch  favings  mud  depend. 

ITicre  is  reafon  to  fuppofe  that  fome  proportions  of  feed  may  be  more  ad- 
vantageous than  others  in  regard  to  the  quantity  of  produce,  as  it  is  obvious 
that  injury  muft  be  fuftained  from  crops  being  either  too  thin,  or  too  much 
crowded  together  upon  the  ground.  Few  experiments^have  hitherto,  indeed, 
been  made  with  a view  to  the  afeertaining  of  this  matterf  ; but  the  refults  of 
the  few  trials  that  have  been  attempted,  feem  to  fpeak  in  favour  of  the  drill 
method  of  oirly  a middling  proportion 

s.  d. 

Seed  in  the  broadcaft  hufbandry  ^ . 134  10  6 

In  the  drill  hufoandry  , , , 34  6 o 

Saving  in  the  feed-corn  . £.  loo  4 6 


This  it  is  added  Is  the  exaft  amount  of  the  quantity  of  feed  ufed  on  13 1 acres  of  arable  land  the 
fame  year,  and  of  the  proportion  of  feed  other  farmers  would  have  employed  on  the  fame  quantity  of 
land.  The  favings  in  this  mode  might,  he  thinks,  be  about  8,000,000  bufliels  of  wheat,  3,000,000 
bufliels  of  barley,  j, 000,000  bufliels  of  rye,  4,000,000  bufliels  of  oats,  and  1,000,000  bufliels  of 
beans  and  peas,  which  are  yearly  thrown  away  in  feed-corn,  independent  of  the  additional  produce 
which  by  the  new  fyftem  might  be  obtained. — Thefe  calculations  cannot,  itds  obferved,  be  fuppofed 
to  be  accurate,  but  the  writer  hopes  the  aggregate  would  not  be  very  erroneous. 


• Young’s  Annals  of  Agriculture. 

t In  Mr.  Boote’s  experiments  made  in  1787,  by  drilling  different  grain  crops,  the  refults  were,  ac- 


curding  to  Mr.  Cook,  the  folio 

wing,  on 

different  forts  of  foil : 

Quantity  of  Seed. 

Crop. 

Soil. 

Produee  per  .Acre. 

4 Gallons 

Wheat 

. . Gn  loamy  after  beans 

. 45  bufliels. 

6 Di  to 

Ditto 

. . On  poor  clay  after  clover  . 

. 25  bufliels,  4 gal. 

6 Gallons 

Barley 

. . On  loamy  land  after  turnips 

. 75  bufliels. 

5 Ditto 

Ditto 

. . . On  fandy  land  ditto 

. 58  bufliels. 

5 Gallons 

Oats 

. . On  ditto  after  barley 

. 57  bufliels. 

3 Ditto 

Ditto 

. . On  loamy  land  after  barley 

. 76  bufliels. 

: Cook  in  Memoirs  of  the  Bath  Agricultural  Society,  vol.  IV.  p.  328. 

CuUlvafiu/i  of  Arable  Land, — Advantages  of  Dibbling,  4^0 

Numerous  experiments  have  been  clefcribed  by  writers  on  huibandry,  in  which 
the  drill  method  has  been  lliewn  to  be  greatly  fuperior  to  that  of  the  broadcaft 
for  various-  forts  of  luxuriant  vegetable  crops,  fuch  as  peas,  beans,  potatoes, 
cabbages,  and  even  turnips  in  mod;  cafes.  It  has  been  obferved  by  an  attentive 
drill  cultivator,  that  beans,  when  drilled  in  two  rows,  at  nine  inches,  with  an 
interval  of  twenty-feven,  if  weeded  fufhciently  early,  and  well  ploughed  be- 
tween, become  quite  thick  and  abundantly  produ£live.  And,  in  planting  a 
coarfe  piece  of  poor  land  in  two  different  w’ays  with  potatoes,  the  one  part  in 
the  common  lazy-bed  manner,  and  the  other  in  drills  of  two  rows  at  a foot  afun- 
der,  and  three-feet  intervals  between,  for  the  purpofe  of  being  wrouf^ht  bv  the 
common  plough,  and  -w'hich  were  three  times  ploughed  and  once  hand- hoed 
during  the  time  the  crop  was  in  the  ground;  it  was  found,  on  the  crops  being 
taken  up,  that  the  part  fet  in  drills  was  by  much  the  beft,  notwithftanding  it 
had  been  planted  with  only  about  two  thirds  the  quantity  of  feed.  And  it  is 
afferted  that,  in  the  fowing  of  turnips  by  means  of  the  drill,  befides  their  being 
better,  there  is  a faving  of  four  fliilllngs  the  acre  in  the  after-culture  of  the  crop, 
when  drilled  at  twelve  inches  apart,  and  an  opportunity  afforded  of  performing 
the  bufinefs  in  a much  more  effedtual  manner*. 

And  the  experiments  of  another  cultivator  of  this  ufeful  root  feem  alfo  to 
ihew  that  a greater  weight  of  produce  may  be  obtained  by  fowing  in  drills  on 
one-bout  ridges,  at  tw’enly-feven  inches  didance,  than  in  the  broadcaft  method, 
or  even  in  drills,  on  a level  furface,  at  twenty-one  inches -f. 

In  regard  to  the  practice  of  dibbling,  though  it  may,  as  has  been  already  ob- 
ferved,  in  particular  cafes  and  circumllances  of  foil  and  preparation,  when  cor- 
reftly  performed,  have  a degree  of  fuperiority  over  the  broadcaft  method,  from 
the  circumftance  of  more  air  and  moifture  being  admitted  to  the  plants,  and, 
where  the  cuftom  of  hoeing  prevails,  from  the  foil  being  more  fully  ftirred ; yet, 
lirom  the  expence  and  difficulty  that  attend  it,  and  its  being  conftantly  liable  to 
be  performed  in  an  improper  manner,  it  would  feem  to  be  not  only  lefs  advan- 
tageous than  the  drill  method,  but  lefs  capable  of  being  generally  applied. 

Hut  whatever  may  be  the  advantages  of  particular  methods  of  fowing,  or  in 
whatever  manner  the  crops  may  be  put  into  the  foil,  it  vv’ill  conftantly  be  necef- 
fary  to  attend  to  their  being  kept  as  perfeflly  clean  and  free  from  weeds  as  pofti- 
ble  by  fome  means  or  other ; as  it  is  utterly  impoffible,  from  the  clofencfs  and 

♦ Exter  in  Memoirs  of  Bath  Society,  vel.  IX. 

f Jcbfon  in  Communications  to  the  Board  of  Agriculture,  vol.  II. 
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the  want  of  free  admifllon  of  air,  as  well  as  the  great  confumption  of  nourifli- 
ment  that  muft  be  daily  drawn  from  the  foil,  in  cafes  where  fuch  a number  and 
variety  of  plants  are  futFered  to  vegetate  together,  that  there  can  be  abundant 
crops  of  grain  if  the  bufinefs  of  eradicating  them  be  either  wholly  neglefted  or 
only  performed  in  a partial  manner-  Where  the  mode  of  putting  in  the  feed  will 
admit  of  it,  care  fliould  be  taken  to  have  the  intervals,  or  portions  of  ground 
between  the  rows,  as  frequently  ftirred  as  may  be  fufficient  for  affording  the 
mod  full  and  perfect  vegetation  and  ripening  of  the  crops. 

In  the  broadcaft  hufbandry,  from  the  plants  ftanding  in  an  irregular  manner, 
the  bufinefs  of  weeding  and  cleaning  can  only  be  performed  by  the  hand  with 
implements  of  either  the  forceps  or  hand-hoe  kinds.  But  where  the  drill  fyftem, 
or  that  of  dibbling,  prevails,  as  there  is  more  regularity  in  the  date  of  the  crops, 
this  may  be  executed  in  other  ways,  and  in  a more  eafy,  expeditious,  and  ef- 
fectual manner,  by  the  ufe  of  horfe-hoes,  or  other  powerful  implements  of  the 
fame  kind,  drawn  by  hoiTes. 

Hoeing. — This  is  a procefs  in  which  the  foils,  by  being  frequently  flirred, 
broken  down,  and  divided,  while  the  crops  are  growing  upon  them,  are  rendered 
not  only  more  fui table  for  affording  fuch  fupplies  of  nourifliment  as  may  be  necef- 
fary,  but  for  providing  and  continuing  that  fine  date  or  condition  of  the  mould 
which  is  mod  adapted  to  their  perfeCf  growth.  It  is  therefore,  perhaps,  one  of 
the  mod  ufeful  and  important  operatiorrs  in  the  praCfice  of  drill  hufbandry,  and 
one  that  fhould  never  be  negleCfed  by  thofe  who  are  engaged  in  that  fort  of  cul- 
tivation. It  is  a practice  in  which  various  advantageous  changes  are  produced} 
the  weeds  that  are  injurious  to  the  crops,  are  not  only  effectually  eradicated  and 
dedroyed,  but  more  abundant  and  more  regular  contributions  of  nourifliment  pro- 
vided by  the  different  new  combinations  of  air,  moidure,  or  other  matters  that 
mud  take  place  either  within  or  upon  the  foil,  in  confequence  of  the  mold  being 
often  turned  over:  and  the  crops,  by  being  thus  left  in  a clean  and  free  fitu- 
ation,  become  more  vigorous  and  healthy  in  their  growth.  The  pulverifation 
thus  effected,  likewife  leaves  the  lands  in  a more  open  and  permeable  con- 
dition for  the  reception  of  the  rains  and  dews  into  their  internal  parts;  and 
the  dbrous  roots  of  the  plants  are  not  fo  liable  to  be  injured  by  the  drying 
and  cracking  of  the  earth  about  them  during  hot  feafons.  There  is  alfo  an- 
other effeCf  produced  by  hoeing,  that,  in  many  cafes,  may  be  of  great  import- 
ance ; which  is,  that,  by  throwing  up  the  mold  againd  the  dems  of  the  plants 
in  the  fpring  months,  a great  incrcafe  in  the  crops  may  be  accomplidied  by^the 
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fillering  or  fliooting  out  of  new  ftems  from  tlie  joints  about  tlie  furfacelhat  are  thus 
covered  with  earth,  as  happens  in  tranfplanting,  and  which  has  been  well  repre- 
fented  by  a late  ingenious  writer*.  Befides,  the  land  thus  undergoes  confider- 
able  preparation,  and  becomes  in  a more  proper  and  fuitable  condition  for  the 
reception  of  fucceeding  cropsf.  It  is  alfo  extremely  obvious  that,  in  pro{iortion 
as  foils  are  kept  in  a loofe,  mellow,  and  pulverifed  (late,  they  muft  be  more  readily 
and  more  fully  imbued  with  the  various  matters  that  may  fall  upon  them.  Thus 
the  different  fubftances  that  are  precipitated,  or  come  in  contact  with  them, 
from  the  furrounding  atmofphere,  fuch  as  rain,  fnow,  dew,  air,  &c.  become 
more  intimately  and  more  abundantly  blended,  incorporated,  and  combined  with 
each  other  and  with  the  mold,  in  fuch  foils  as  are  frequently  llirred  and  ren- 
dered light  and  open  by  hoeing,  than  where  they  are  fuffered,  by  neglecting 
this  procefs,  to  become  hard,  compa£t,  and  almofl:  impenetrable.  In  fuch  fitu- 
ations  as  where  the  ridges  are  high,  they  feldom,  indeed,  penetrate  much  be- 
low the  furface,  being  too  readily  carried  away  by  the  effedts  of  the  fun  and 
W’ind,  from  their  ftagnating  there,  and  becoming  much  expofed  to  them. 

From  the  great  differences  in  the  nature  of  foils,  it  is  probable,  however,  that 
the  procefs  fliould  be  condu£ted  fomewhat  differently.  On  the  ftiff,  heavy,  and 
loamy  kinds  of  land,  or  fuch  as  are  much  inclined  to  throw  up  w^eeds,  it  may  be 
more  frequently  neceffary  than  on  fuch  as  are  light,  thin,  or  fandy  j as  in  the 
latter,  efpecially  in  hot  weather,  much  injury  may  be  fuftained  by  a too  fre- 
quent expofure  of  the  internal  parts  to  the  a£Hon  of  the  fun  and  air,  by  the 
great  exhalation  of  their  moifture,  and  other  beneficial  properties. 

It  has  been  obferved  by  a praflical  writer,  that  the  land  for  the  purpofe  of 
hoeing  fhould  neither  be  in  too  dry  nor  too  moifi:  a fituation,  but  in  a middling 
condition,  between  thefe  different  extremes.  But  that  on  light  and  dry  mellow 
foils  the  operation  may  be  well  performed  at  almoft  any  time  ; while  on  the  wet 
and  ftiff  ones  it  can  only  be  done  to  advantage  in  fuch  feafons  as  render  them 
the  moft;  ready  to  break  and  fall  down  into  fmall  particles:  as  if  done  when 
moift  in  any  confiderable  degree,  much  injury  inftead  of  benefit  may  be  pro- 
duced It  may,  indeed,  be  remarked,  that  on  the  fandy,  gravelly,  and  all 
fuch  foils  as  admit  the  moifture  to  readily  filtrate  and  pafs  away  through  them, 
there  can  feldom  or  ever  be  any  neceflity  for  delaying  the  procefs  of  hoeing  on 
account  of  the  wetnefs  of  the  land  j though,  in  other  cafes,  it  is  obvious  that 

• Darwin’s  Phytologia. 

t Tull’s  Horfe-hoeing  HulVandry,  ch.  ix. ; and  IftElion  on  FaJlor'A-ing  of  Land. 

t Amos  on  Drill  Hufbaiidt^'. 
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much  attention  muft  he  paid  to  the  fituation  of  the  ground,  in  this  refped,  be- 
fore the  operation  be  undertaken. 

In  refpe£l  to  the  methods  of  performing  the  work,  it  was  advifed,  by  the 
more  early  cultivators  in  this  way,  and  while  the  large  fpaces  were  employed, 
to  hoe  or  turn  the  foil  from  the  rows  or  ridges  on  which  the  plants  grow  in  the 
firfl;  operation,  and  by  thus  forming  a fmall  ridge  in  the  interval,  to  leave  flight 
furrows  or  channels  for  the  reception  of  the  moilture  and  other  matters  of  the 
atmofphere  on  the  Tides  of  the  rows  of  plants,  thereby  expofing  a large  extent 
of  furface  to  the  atlion  of  the  air.  And  it  was  conceived  fcarcely  polTible  to- 
pertorm  the  operation  too  deep,  or  come  too  near  the  rows  of  plants,  fo  that 
they  were  not  cut  or  rooted  up  ; as  by  thus  baring,  and  nearly  expofing,  the 
roots,  no  injury  was  fuppofed  to  be  done.  And  it  was  further  imagined  that, 
in  particular  cafes,  as  In  expofed  level  fituations,  the  little  ridglets,  by  being  thus 
raifed,  might  afford  flielter  and  prote£fion  to  the  rows  of  plants,  and  by  keeping 
the  roots  freer  from  moifture,  be  lefs  obnoxious  to  the  effefts  of  the  frofts. 

It  would  feem,  however,  to  be  a better  pradice,  and  more  conformable  to  that 
of  garden  culture,  by  which  plants  are  made  to  grow  in  the  mofl  perfed  and 
luxuriant  manner,  to  turn  the  earth  up  to  the  plants  during  the  feverity  of  fuch 
feafons,  and  thus  more  fafely  prevent  the  effeds  of  high  degrees  of  cold  or  frofl 
upon  them.  As  fit  is  obvious  that,  by  leaving  little  mold  about  their  roots  in 
the  lighter  deferiptions  of  foil,  they  muft  be  conftantly  expofed  to  danger  from 
the  crumbling  down  of  what  remains  in  the  winter  feafon ; and,  on  thofe  of  a 
ftiff  quality,  by  the  little  channels  being  formed  fo  near  them,  injury  may  be  ap- 
prehended from  the  ftagnation  of  moifture,  and  the  great  degrees  of  cold  pro- 
duced in  confequence  of  it.  In  the  fpring  thofe  ridges,  that  had  been  formed 
in  the  middle  of  the  intervals  or  fpaces,  were  fplit  up  and  turned  back  again  to 
the  plants,  which,  from  the  mellownefs  of  the  mold,  produced  by  the  a6tion  of 
the  frofts  upon  them  for  fuch  a length  of  time,  was  believed  to  afford  more 
nourilhment  and  fupport  to  the  crops.  The  fame  ftate  of  mellownefs  and  pul- 
verifation  may,  in  moft  forts  of  foil,  however,  be  effected  without  the  rifle  of 
expofing  the  roots  to  danger,  by  a more  frequent  ftirring  of  the  foil,  without 
forming  ridglets  in  the  intervals,  fo  as  to  draw  it  away  from  the  rows  of  the 
crops.  And,  in  addition,  there  may  alfo  in  this  way  be  injury  from  the  break- 
ing and  dividing  the  fibres  and  fmall  roots  of  the  plants,  the  growth  of  the  crops 
being  thereby  much  checked  and  retarded. 

Though  it  is  probable  that  much  of  the  advantage  of  the  operation  of  hoeing 
may  depend  upon  its  being  performed  exa611y  at  thofe  periods  in  which  the  crops 
fivft  begin  to  decline,  and  ftand  in  need  of  affiftance,  no  fatisfaflory  experiments 
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have,  perhaps,  yet  been  made  with  a view  to  afeertain  the  appearances  in  dif- 
ferent cafes  witli  that  degree  of  precifion  wliich  is  necefiary  to  enable  the  culti- 
vator to  guard  againft  fuch  efTe6ts  by  commencing  his  operations. 

It  would  feem,  however,  that  the  autumnal  hoeings  fliould  be  accomplillted 
at  fufficiently  early  periods  for  the  crops  to  become  firmly  eftablifiied  in  the 
foil  againft  the  winter  fets  in,  and  the  fpring  ones  fo  performed  as  that  the 
growth  of  w'eeds  may  be  prevented,  and  a fine  Hate  "of  foil  be  provided  for  the 
coronal  roots  of  the  plants  to  flioot  into,  as  about  March  or  April,  according  to 
circumftances.  Thus,  where  w'heat  has  been  fown  at  fuch  an  early  period  as  to 
admit  of  the  foil  being  flirred  by  the  hoe  in  the  autumnal  feafon,  it  fhould,  it  is 
faid,  conftantly  be  accompliflied  fome  time  before  the  winter  froHs  fet  in  ; as 
when  delayed  too  long  at  fuch  periods,  by  the  ground  about  the  roots  of  the 
plants  being  in  this  wmy  made  light,  they  may  thereby  be  more  liable  to  be 
thrown  out  of  the  ground  during  the  thaw’s  or  heavy  rains  in  the  wdnter. 

But  the  fecond  or  fpring  hoeings  muft  be  executed  at  different  periods,  ac- 
cording to  the  wetnefs  or  drynefs  of  the  foil,  and  the  nature,  appearances,  and 
forwardnefs  of  the  crops ; but  in  general  the  more  early  they  can  be  done  after 
the  frofts  have  difappeared  the  better ; provided  the  ground  is  fufficiently  firm 
to  admit  the  animals  employed  in  performing  the  operation,  without  poaching 
the  land  and  producing  injury  in  that  w^ay. 

The  different  after-hoeings  muft  conftantly  be  regulated  by  the  particular  cir- 
cumftances  of  the  foil  and  crops,  and  the  judgment  of  the  agricnltor,  both  in  re- 
gard to  the  moft  proper  periods  for  the  performance  of  the  bufinefs,  and  the  fre- 
quency of  their  being  repeated.  Three  or  four  may,  in  general,  be  fufficient,  where 
proper  care  has  been  taken  in  preparing  the  land.  1 1 fliould,  however,  be  conftantly 
kept  in  view,  that  the  vegetation  of  the  weeds  be  never  permitted  to  advance 
too  far,  fo  as,  in  any  degree,  to  exhauft  the  land,  or  injure  the  crop,  by  their  luxu- 
riance and  fliade  ; nor  the  furface  of  the  ground  become  too  firm  and  hard,  fo  as 
to  impede  the  action  of  the  dews,  and  the  influence  of  the  atmofphere  ; as,  in 
particular  foils,  and  very  dry  feafons,  much  injury  may  be  fuftained  in  thefe  ways, 
from  the  crops  not  being  perfectly  fed.  And  in  this  laft'  intention  it  may  even, 
in  fome  cafes,  as  where  the  foil  has  been  confiderably  impoverifhed,  be  necef- 
fary  to  give  a further  ftirring  to  the  land  at  an  advanced  period,  in  order  to  fup- 
ply  frelh  nourifhment  to  bring  them  to  perfeGtion. 

On  ftrong  and  wet  foils  it  may,  in  many  cafes,  be  likewife  hazardous  to  delay 
the  firft  or  autumnal  hoeing  too  long,  on  the  grounds,  that  fuch  lands  may  be- 
come too  poachy  and  wet  to  w^ork  in  a perfeft  manner. 

Light  harrowing  and  rolling  may  alfo  frequently  be  praflifed  with  confiderable 
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advantage  in  breaking  down  and  reducing  the  lumpinefs  of  the  mold  before  the 
bufinefs  of  fpring  hoeing  is  begun  but  thefe  operations  mufl  be  direfted  by  the 
judgment  of  the  cultivator. 

This  fort  of  butinefs  muft  be  performed  in  different  methods,  according  to  the 
particular  circumflances  of  the  crops.  For  grain  or  fmall  Fed  crops,  where  drilled 
or  fet  with  narrow  intervals  or  fpaces,  the  operation  of  hoeing  fliould  be  per- 
formed with  hand-hoes,  or  fuch  implements  of  the  horfe-hoe  kind  as  have 
fliares  adapted  to  the  diftances  between  the  rows.  But  for  pulfe  crops  of  differ- 
ent kinds,  and  all  fuch  plants  as  are  fown  or  fet  in  rows  with  fpaces  of  confider- 
able  extent,  implements  of  larger  dimenfions  and  of  greater  flrength  may  be 
more  effe final-. 

The  introduflion  of  the  ufe  of  the  hand-hoe  for  the  flirring  of  the  earth  be- 
tween the  rows  of  fuch  crops  as  were  drilled  or  fet  at  narrow  diftances,  as  from 
fix  or  feven  to  nine  or  ten  inches  according  to  the  kinds  of  crop,  was  for  fome 
time  confidered  as  a great  improvement  upon  Mr.  Tull’s  method  of  drilling  or 
fetting  two  rows  near  together,  and  leaving  wide  intervals  of  two  or  three  feet 
between  the  different  nearly-planted  rows,  for  the  purpofe  of  being  hoed  with 
borfe-hoes.  The  hand-hoes  employed  for  narrow  diftances  by  an  attentive  and 
able  agricultor*,  in  wheat  and  pea  crops,  are  faid  to  be  about  fix  inches  wide,  and 
thofe  for  barley  about  four.  And,  with  implements  of  this  kind,  the  fuperficial 
parts  of  the  foil  between  the  rows  of  grain  are  not  only  effeflually  turned  over, 
and  the  weeds  eradicated,  but  their  grow’’th  prevented  by  the  mold  being 
heaped  againft  the  rifing  ftems  of  the  plants  f. 

The  hand  method  has,  however,  by  many  ingenious  cultivators,  lately  given 
way  to  that  of  hoeing  feveral  rows  at  a time,  by  means  of  horfe-hoes  contrived 
for  the  purpofe  ; a method  which  is  certainly  lefs  expenfive,  and  much  more 
expeditious,  and  in  which  the  palfage  of  the  horfe  amongft  the  plants,  where 
that  is  necelfary,  is  faid  to  be  of  no  material  injury  or  inconvenience. 

The  advantage  of  this  method  over  that  of  the  hand-hoe  muft  evidently  be 
confiderable  from  its  much  greater  power  in  loofening  the  foil,  and  pafling  to  a 
much  greater  depth,  as  well  as  in  doing  the  work  in  a more  regular  and  com- 
plete manner  J. 

* Mr.  Coke,  Holkom,  Norfolk.  Darwin’s  Phytologia,  p.  438. 

♦ The  fuperiority  of  the  method  of  hoeing  by  means  of  horfes,  over  that  by  manual  labour,  will 
probably  be  placed  in  a more  clear  point  of  view  by  the  details  of  the  comparative  experiments  that 
have  been  made  by  an  able  writer  on  drill  hufbandry.  In  cultivating  an  acre  of  ground,  which- 
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Fig  I.  Reprefents  ztriafjgu/ar  hand-hoe,  which  is  found  more  ufeful  in  fome  cafes  than  the 
common  fquare  hoe,  efpecially  in  thinning  out  crops  that  (land  very  thick  or  clofe  together. 

Fig.  2.  Is  the  reprefentation  of  a treble  hoe  invented  by  Mr.  Ducket,  by  which  three  rows 
are  finilhed  at  a time,  the  perfon  ufing  it  advancing  in  the  common  way.  It  weighs  with  the 
three  hart-hoes  ylb.  goz.,  and  is  capable  of  being  ufed  by  a woman  accuftomed  to  the  work. 
It  is  much  more  efFe£Iual  in  producing  a fine  tilth  in  the  drills  than  the  common  hoe. 

Fig.  3.  Is  another  treble  hoe  for  making  drills,  the  fhares  being  fet  for, drawing,  the  operator 
going  backwards;  and  in  order  to  have  more  preflure  without  tiring  the  wrift, a rope  is  added, 
which,  patting  round  the  operator’s  body,  draws  from  that  place  where  the  hand  would  have 
a£Ied  : the  weight  with  two  twelve-inch  hoes  is  ylb.  30Z. 

Fig.  4.  Shows  the  hoes  as  employed  in  making  trenches  in  gardens,  for  the  reception  of 
manure  in  planting  potatoes  ; which  are  formed  very  expeditioufly  by  ftriking  in  a line;  bringing 
the  mould  up  into  a half  ridge,  and  then  finifhing  it  by  turning  and  going  back.  It  weighs  with 
three  ftraight  fix-inch  hoes  61b.  iioz. 

Fig.  5.  Exhibits  the  two  outward  hoes,  a fpace  being  left  in  the  middle  for  hoeing  on  each 
fide  a drill  of  any  fort  of  plants  with  fafety. 

Fig.  6.  Reprefents  a hand-hoe  employed  in  Portugal  with  much  elFe£l  in  hoeing  the 
declivities  and  fteep  Tides  of  the  hills,  as  well  as  in  other  fituations.  It  is  recommended  as  a 
very  effe£Iive  tool  by  Lord  Somerville  in  his  Syftem  of  the  Board  of  Agriculture. 

Fig.  7.  Is  the  reprefentation  of  a hoe  invented  by  Mr.  Macdouglc,  which  is  drawn  by  a 
man  before  and  direfted  by  another  behind ; and  is  a very  ufeful  tool  for  hoeing  crops  that 
Hand  at  fufficlent  diftances  in  the  rows. 
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CuUkation  of  Arable  Land. — Hand-hoeing. 

But  where  the  procefs  of  hand-hoeing  is  in  ufe,  which  v.’e  have  feen  to  be 
often  the  cafe  in  diftrifts  where  the  drilling  or  dibbling  of  grain  in  rows  at  narrow 
diftances  is  praftifed,  various  implements  of  the  fmall  hoe  kind  are  employed. 
The  old  light  fquare  form  of  hand-hoe  has  now,  in  mofl  cafes  of  field  huf- 
bandry,  given  way  to  thofe  of  a more  weighty  and  effe6tive  cohfiruftion,  by 
which  the  bufinefs  of  hoeing,  efpecially  in  light  foils,  is  not  only  more  quickly 


was  a light  fandy  loam,  of  the  annual  value  of  about  twenty  fliillings,  under  a potatoe  crop,  in  the 
different  methods,  the  refults  were  found  to  be  as  follow: 


TIor/t-hoed  Acre. 

nn. 

Hand-hoed  Acre. 

DR. 

1789. 

C’ 

d. 

00 

s. 

d. 

Feb;  2,  Ploughing  firff  time 

0 

5 

0 

Jan. 

12,  Ploughing  firft  time 

0 

s 

Or 

28,  Harrowing 

0 

0 

6 

Feb. 

24,  Drag-harrowing 

0 

1 

0 

Dung,  twelve  loads,  and 

Dung,  twelve  loads,  half 

fpreading 

'0 

16 

0- 

charged,  fpreading,  &c. 

0 

16 

0 

Blafch  I,  Ploughing  fecond  time 

6' 

4 

0 

Mar. 

2,  Ploughing  fecond  time 

6 

4 

0 

April  2,  Harrowing  ditto 

0 

c 

6 

30,  Harrowing  twice  - 

0 

I 

0 

24,  Ploughing  with  J ploughs 

4 

0 

April  24,  Ploughing  with  3 ploughs 

0 

4 

0 

Planting  12  hands  3 inches 

planting  12  hands  3 inches 

deep,  9 afuilder,  with 

* deep,  8 afundcr,  24-ih. 

30-inch  alleys 

0 

4 

0 

alleys 

0, 

4- 

6 

Seed  and  cutting ; 30 

' 

Seed  and  cutting,  thirty- 

budiels  at  IS.  4d'.  ‘■■i 

0 

0 

fix  bufhels  at  IS.  4d.  - 

2 

8 

0 

Rolling 

0 

0 

6 

June 

I,  Harrowing  for  firft  hoeing 

0 

0 

6 

June  r.  Harrowing  for  ifl  hoeirlg 
1<J,  Skim-hoeing  firft  time 

0 

0 

6 

14,  Hand-hoeing  firft  time  - 

0 

5 

0 

6 

1 

0 

26,  Second  ditto 

0 

4 

0 

Hand-hoeing  the  rows  - 

0 

3 

0 

6,  Earthingup 

0 

15 

0 

26,  Skim  ditto,  fecond  time  - 

0 

I 

0 

Aug". 

3,  Picking  weeds 

0 

X 

6 

Hand  ditto  rows 

0 

3 

6 

Taking  up,  leading,  py- 

July  r- 1 5,  Earthing  up  rows  twice  - 
Aug.  2,  Picking'  out  weeds 
Gift.  20,  Taking  up,  pjing, &c.  - 

0 

2 

0 

ing,  &c. 

X 

Hi 

0 

0 

1 

I 

16 

6 

0 

Expences 

7 

3 

6' 

Expences 

6 

3 

0 

Lontra, 

Produce,  420  bulhels  at 

CK. 

8d.  . . . 

H' 

' 0 

0 

Conlra. 

CR. 

Profit 

6 

16 

6 

Produce,  coo  bufiiels,  at 

Advantage  in  favour  of 

- 8J.  - - - 

16 

13 

4 

horfe-hoed  acre 

3 

*3 

10 

Profit  X- 

10 

10 

4 

, 1’ 

10 

10 

4 

And 
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and  lefs  expenfively  performed,  but  the  mold  ftirred  to  a much  greater  depth. 
By  attending  to  the  above  principles,  and  thofe  of  accomplithing  the  operation 
on  feveral  rows  at  a time,  an  ingenious  cultivator  has  lately  contrived  an  ufeful 
tool  of  this  fort,  which  hoes  three  rows  at  once,  and  is  capable  of  being  varied 
according  to  the  purpofes  for  which  it  is  employed*.  In  the  firfl;  form,  a fine 
tilth  is  faid  to  be  ftruck  by  it  into  drills  ^for  receiving  any  fort  of  feeds  with 
much  more  readinefs  than  by  the  ordinary  method  of  ftriking  with  the  corner 
of  the  common  fquare  hoe,  along  any  line  of  direflion,  as  when  one  drill  is  cor* 


And  on  an  acre  of -ftifFhazle-celoured  loamy  foil,  of  about  the  fame  annual  value,  under  a cabbage 
-crop,  the  rcfults  of  trials,  conduced  in  the  different  metlwds,  were  thefe; 


Horfe-hocd  Acre. 

t 

DR. 

^ _lland-ht^d  Acre.  ■ 

OR. 

J79P* 

d. 

^ 79®’  -N  11.  V/.  r 

5. 

d. 

Jan.  14,  Ploughing 

0 

J 

0 

an.  15,  Ploughing  • - 0 

s 

0 

Feb.  20,  Harrowing  twice  - 

0 

I 

0 

Feb.  2.1,  Harrowing  twice  , - 0 

I 

0 

Mar.  11,  Dung,  twelve  loads,  half 

Mar.  II,  Dung  - - ® 

XX 

0 

charged,  at  3s. 

0 

18 

0 

14,  Pjoughjng  fecond|,time  , f , 0 

4 

6 

14,  Ploughing  fecond  time  - 

0 

4 

0 

April  20,  Dragging,  harrowing,  and 

April 20,  Drag  - harrowing  and 

couching  - 0 

4 

0 

couching 

0 

3 

6 

May  14,  Ploughing  third  time  - 0 

4 

0 

May  14,  Ploughing  into  four-feet 

Plants,  5,500  « - 0 

13 

9 

lands  - - - 

0 

4 

0 

Planting  36  by  30  inches  0 

10 

6 

Five  thoufand  plants  at 

June  10,  Hand-hoeing  and  earthing 

as.  6d.  - „ - 

0 

12 

6 

up  - - - 0 

12 

0 

Planting  48  by  30  inches 

0 

8 

6 

July  20,  Ditto  fecond  time  - 0 

7 

6 

June  10,  Ploughing  from  rows 

0 

2 

6 

Aug.  1,  Hand-weeding,  &c.  - 0 

2 

6 

Hand-hoeing  and  hilling 

0 

3 

6 

Rent  - - -I 

I 

0 

July  j,  P oughing  to  rows  - 

0 

2 

6 

ao,  Earthing  up  by  horfe-hoe 

0 

I 

6 

9 

Aug.  X,  Hand- weeding  and  vermin 

Contra. 

CR. 

killing  - - - 

0 

I 

6 

Dec.  21.  Produce,  41  tons  - - 8 

4 

0 

Rent,  &c. 

I 

I 

0 

Profit  - 3 

7 

3 

4 

9 

0 

^ Advantage  in  favour  of 

horfe-hoed  acre  - 2 

3 

9 

Centra.  ^ 

CR. 

Dec.  21,  Value  of  produce,  50  tons 

10 

0 

0 

C-  5 

1 1 

0 

Profit  - 

5 

11 

0 

From  the  expeditious  and  effectual  manner  in  which  the  operation  is  performed  in  this  way,  there 
xan  be  little  doubt  but  that  it  muft  have  an  equal  fuperiority  in  other  forts  of  crops. 

* Ducket,  junior,  in  Communications  to  the  Board  of  Agriculture,  vol.  II. 
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recVIy  opened,  the  reft  muft,  of  neceflity,  be  made  with  exaftnefs.  This  is  made 
«fe  ot  in  an  advancing  pofture  ; but  it  has  another  form  which  admits  of  its  being 
drawn,  the  perfon  ufing  it  moving  backwards,  the  prefture  being  aflifted  by  a rope 
©r  ftrap  pafling  from  that  part  of  the  handle  where  the  hand  is  applied,  round 
the  body  of  the  labourer.  The  third  is  fo  contrived,  that  trenches  for  potatoes, 
or  other  fimilar  crops,,  can  be  readily  made  by  it.  It  has  likewife  another  mode 
of  conftruflion,  in  which  a fpace  is  left  in  the  middle,  that  allows  of  its  pafling. 
on  each  fide  a row  of  any  kind  of  plants  with  great  facility,  and  wdthout  any 
danger  of  their  being  injured.  Its  conftru£fion  may,  however,  be  better  under- 
flood  by  the  annexed  plate.  It  is  aflTerted  that  two  acres  of  barley  may  be  hoed 
in  a day  by  means  of  this  implement,  and  that  good  work,  may  be  made  with  it 
in  oats  and  wheat 

The  breaft-hoeshavealfo  been  recommended,  by  fome  experienced  agricultors, 
as  more  ufeful  in  hoaing  grain  crops  fown  in  rows  at  narrow  diftances,  than  thofe 
of  the  common  kind,  from  their  performing,  the.  work  in  a more  perfect  and  ex-- 
peditious  manner. 

The  triangular  hand-hoe  having  the  point  of  one  of  the  angles  downwards,, 
has  likewife  been  found  of  confiderable  utility  in  thinning  and  fetting  out  crops,,, 
fuch  as  turnips,  whether  fown  in  the  drill  or  broadcaft  method. 

There  are  other  kinds  of  hoes  which  are  wrought  by  the  hand,  that  may«be 
employed  for  particular  purpofes,  but  which  have  been  already  mentioned  f. 

It  has  been  remarked  by  a noble  and  intelligent  promoter  of  agricultural  im- 
provements, in  a late  w'ork  t,  that  the  Portuguefe,.who  confiderably  excel  in  the 
ufe  of  the  hoe,  have  an  implement  of  this  fort,  w’hich,  by  its  weight  and  conical 
fhape,  and  from  its  handle  being  light  and  fhort,  performs  its  work. to  a good* 
depth,  without  requiring  much  exertion  in  the  perfon  that  ufes  it.  They  em- 
ploy it  in  the  breaking  up  of  the  ftrong  lands  of  their  vineyards,  which  could  not,, 
it  is  fuppofed,  be  wrought  by  hoes  conftru£fed  in  the  manner  that  our  common- 
ones  are.  Thefe  principles  have  however  been,  in  fome  degree,  applied  in  the- 
forming  of  the  different  forts  of  hand-hoes  defcribed  above.  It  is  alfo  fuggefted,. 
that  this  implement  may  be  found  extremely  ufeful  in  the  digging  and  cultivat- 
ing of  the  land  of  fteep  mountainous  diftriffsj  as  well  as  in  the  forming  of  com- 
poll  manures  of  lime  and  earth  in  the  corners  of  fields  where  the  plough  can- 
not be  made  to  perform  the  bufinefs,  and  in  very  hilly  fituatlons,  where  the' 

■*  Diicke%  junior,  in  Communications  to  the  Board  of  Agriculture,  vol.  II. 

t SeflLon  on  Implemen:s.  J Lord  ScmerviUe's  S.yflem  ot  the  Board  of  Agriculture,  p.  156.;- 
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fpade  cannot  be  eafily  employed.  On  head  lands,  in  arable  fields,  and  in  orcli* 
ards,  or  other  plantations,  for  hand-digging  it  may  likewlfe,  it  is  fuppofed,  be 
found  of  utility  in  different  cafes  *, 

The  implements  that  are  had  recourfe  to  where  weeding  the  crops  by  hand- 
labour  is  praflifed,  are  very  few,  cdnfifting  principally  of  a fort  of  forceps,  or 
tongs,  that  adt  on  the  principle  of  the  lever,  having  handles  of  two  or  three  feet 
in  iength,  by  which  they  are  made  to  take  hold,  and  force  up  different  ftrong 
weeds,  fuch  as  docks  and  thiftles,  that  cannot  be  otherwife  handled  fo  as  to  be 
drawn  up  and  completely  removed. 

The  prevention  of  the  growth  of  feed  weeds  Is  attempted  In  different  methods 
in  different  difiridts  ; in  fome,  as  has  be^en  feen,  by  the  expofure  of  the  foil  to  the 
adtion  of  the  fun  during  the  hot  fummer  months,  every  third  or  fourth  year,  ac- 
cording to  the  nature  of  the  land,  by  frequently  ploughing  and  expofing  new 
furfaces  t ; but  in  others  by  the  alternate  fowing  of  grain,  and  what  are  termed 
green  crops,  and  the  ftirring  of  the  earth  frequently  well  between  the  plants,  by 
means  of  the  hoe,  while  they' are  growing.  The  lafl:  is  undoubtedly  the  belt 
pradlice  in  all  cafes  where  the  nature  of  the  land  will  admit  of  it,  as  there  is  no 
lofs  from  the  land  remaining,  for  a time,  in  an  unprodudtive  ftate.  It  is  remarked 
by  a late  writer,  that,  in  the  diftridt  which  he  defcribes,  on  the /andy  loams  this 
bufinefs  is  effedled  by  hoeing  the  crops  of  peas,  tares,  and  turnips.  On  the 
peas  or  tares  being  removed  from  the  ground,  the  land  is  ploughed  and  har- 
rowed, and  the  root  weeds  burnt,  after  being  brought  together  by  means  of  rak- 
ing. And  on  the  land  thus  freed  from  root  weeds,  turnips  are  fown,  and  the 
feed  weeds  deftroyed  by  repeated  hoeing  |.  By  a proper  attention  to  the  nature 
of  crops,  and  the  cultivation  of  them  in  rows,  fo  as  to  admit  of  a full  and  effec- 
tual application  of  the  hoe  while  they  are  upon  the  ground,  it  is  probable  that 
the  growth  of  weeds  may,  in  moft  cafes,  be  in  a great  meafure  prevented,  with- 
out having  recourfe  to  other  more  expenfive  proceffes.  Even  under  the  broadcaft 
culture,  a greater  regard  to  the  inodes  of  cropping,  and  a more  free  and  liberal 
ufc  of  the  hand-hoe  and  the  forceps,  may  have  confiderable  effe61  in  the  preven- 
tion of  the  growth  of  weeds,  and  the  injurious  confequences  refulting  from  them, 
as  well  as  in  keeping  the  foil  in  a more  mellow  and  proper  condition  for  the 
nrodudion  of  ufeful  crops  of  all  kinds. 

The  hand  and  breaft-hoes  being  feldom  fufficiently  effeftual  even  on  the 
lighteft  defcription  of  foils,  from  their  not  performing  the  bufinefs  to  a fufficient 

* Lord  Somerville’s  Syftem  of  the  Board  of  Agriculture,  p.  156. 

t Seftion  on  Fallowing  of  Land.  J Middleton’s  View  of  the  Agriculture  of  Middlefex. 
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Ufeful  Horfe-Hoe. 

\To  face  Page  504.] 

This  reprefents  a Horfe-Hoe  or  Shim  recommended  by  Mr.  Young,  the  hint  of  which  he 
took  from  the  Berkflilre  one,  and  to  which  the  beam  and  block  is  capable  of  being  applied. 
He  has  found  it  a very  ufeful  tool.  In  a wide  interval,  the  three  fhares  may  be  worked  on  a level. 
Between  the  rows  of  cabbages,  after  earthing  up,  the  two  external  Iharcs  may  be  fet  to  cut 
the  weeds  that  are  apt  to  rife  on  the  fides  of  the  ridges,  without  difturbing  too  much  earth, 
and  the  centre  ftiare  funk  to  fcrape  the  bottom  of  the  furrow.  The  centre  one  may  affo  be 
worked  alone  between  narrow  rows,.  In  forging  the  lhares  of  all  Shims,  Mr.  Young  well 
obferves,  that  the  blackfmith  (hould  be  careful  to  give  them  tendency  enough  into  the  ground, 
bending  them  downwards : for  want  of  this  caution  he  has  found  many  of  them  to  work 
badly  } the  wheel  in  the  beam  counteracts  this  tendency  fufiiciently. 
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depth,  thofe  of  the  horfe  kind  have  become  more  general.  Befides,  thofe  of 
tlie  former  fort  being  in  every  cafe  difadvantageous  in  point  of  economy,  from 
the  circumftance  of  fo  much  more  work  being  capable  of  being  performed  by 
thofe  where  horfes  are  employed,  the  latter  are  to  be  preferred  in  moft  inftances 
where  the  nature  of  the  foil  and  crop  will  admit  of  them. 

Some  fuppofe  that  the  great  fuperiority  of  the  horfe-hoe  is  fliewn  by  the 
finenefs  of  the  appearance  of  fuch  crops  as  have  been  hoed  in  that  way  over 
thofe  in  which  the  hand  method  was  employed  ; while,  at  the  fame  time,  it  de- 
monftrates  that  deep  and  complete  ftirring  of  the  foil  is  in  general  to  be  pre- 
ferred as  the  moft  beneficial  for  perfe6ting  the  growth  of  the  crops. 

In  the  hoeing  of  fuch  crops  as  are  drilled  at  finall  diftances,  the  horfe-hoe  an- 
nexed to  Mr.  Cook’s  drill  machine  is  an  extremely  convenient  and  efieftive  im- 
plement on  almoft  any  foil. 

And  for  narrow  intervals  and  mellow  foils,  the  expanding  horfe-hoe,  invented 
by  Mr.  Amos,  and  the  fx-fiared  horfe-hoe,  may  be  found  very  ufeful  and  ef- 
fe£Uve  implements  *.  The  former  has  much  fuperiority  in  confequence  of  its 
' expanding  fhares,  by  which  it  can  be  fet  to  fuch  diftances  as  may  be  required 
1 within  the  limits  of  twelve  and  thirty  inches,  and,  of  courfe,  be  capable  of  ftir- 
ring the  ground  in  intervals  of  any  diftance  between  fuch  extremes  f. 

It  has  been  found  ufeful  in  hoeing  bean  crops,  whether  drilled  or  fown  in  equi- 
’ diftant  rows  j and  may  likewife  be  applied  in  the  hoeing  of  potatoe  or  cabbage 
crops,  as  it  is  capable  of  performing  the  bufinefs  in  a tolerably  complete  and 
expeditious  manner. 

The  harrow  which  is  attached  to  it  may  be  ufeful  in  particular  cafes,  as  where 
the  land  is  difpofed  to  throw  up  fucceftive  crops  of  weeds,  and  in  the  prepara- 
tion of  it  for  the  reception  of  crops. 

The  fix-ftiared  horfe-hoe,  from  its  being  regulated  in  refpeft  to  the  row’s,  may 
alfo  be  made  ufe  of  for  grain  crops  where  the  diftance  is  but  fmall,  as  nine  inches. 
It  may  likewife  be  employed  in  the  preparation  of  the  more  ftiff,  gravelly,  and  (tony 
defcription  of  foils,  or  fuch  as  are  infefted  with  weeds,  by  fubftituting  the  coul- 
ters in  the  places  of  the  triangular  hoes.  The  coulters  being  fo  contrived  as  to 
cut  and  divide  the  upper  parts  of  the  earth  at  the  fame  time  that  the  inferior 
parts  are  effectually  ftirred. 

But  for  performing  the  bufinefs,  in  particular  cafes,  the  fame  practical  agricultor 
has  recommended  the  ufe  of  a fmall  Rot  her  am  plough,  or  a common  plough  of  any 
diftritt,  made  upon  a fmall  fcale,  with  a broad  fharp  fhare  ; on  ftiff  foils,  where  the 
nature  of  the  crops  will  admit  of  wide  intervals,  he  thinks  fuch  forts  of  ploughs 
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preferable  to  all  other  kinds  of  hoeing  implements  ; as  they  can  be  made  to  go  to 
any  depth  required,  and  be  wrought  very  near  the  rows,  at  the  expence  of 
merely  the  labour  of  one  horfe  where  the  foil  is  of  the  light  kind,  and  in  a fine 
flate  of  tillage.  And  another  defeription  of  plough  that  may  be  of  great  utility 
in  this  bufinefs  in  earthing  up  the  rows  of  plants  on  each  fide  at  once,  is  that 
with  two  expanding  mold-boards,  as  by  this  means  much  work  can  not  only  be 
expeditioufly  performed,  but  the  mold  laid  up  to  fuch  heights  as  may  be 
thought  the  moft  advantageous  to  the  plants. 

But  it  is  maintained  by  an  able  writer  on  rural  economy,  that  all  the  different 
operations  of  the  horfe-hoeing  kind  may  be  effected  by  means  of  the  common 
f wing-plough ^ and  in  a much  more  complete  and  perfeft  manner,  than  by  the  affift- 
ance  of  the  hoe  or  double-mold-boarded  plough,  which  is  commonly  made  ufe  ot 
for  this  fort  of  bufinefs*.  The  procefs  of  horfe-hoeing,  as  deferibed  and  recom- 
mended by  Tull,  Chateauvieux,  and  other  writers  of  the  fame  period,  is,  he 
thinks,  objeftionable  on  different  grounds.  From  the  earth  in  the  firft  operation 
being  turned  away  and  removed  from  the  rows  of  the  plants  by  the  furrows  be- 
ing dravv^n  on  each  fide  of  them,  and  turned  towards  the  intervals,  the  roots 
of  the  plants  muft  be  left  naked  and  expofed  on  each  fide  at  the  fame  time ; 
and  the  narrow  ftrips  or  ridglets  on  which  they  are  placed,  from  being  in  this 
way  rendered  dry  and  hard  by  the  powers  of  the  fun  and  wind,  be  rendered  lefs 
proper  for  the  fupport  of  fuch  plants,  and  confequently  greatly  retard  and  in- 
jure them  in  their  growth,  unlefs  it  be  prevented  by  fuch  other  means  as  have  a 
tendency  to  obviate  the  advantageous  effects  of  the  procefs,  fuch  as  that  of  nei- 
ther going  in  any  degree  fo  near  the  rows  of  plants  on  either  fide,  or  fo  deep, 
as  might  otherwife  be  the  cafe  with  fafety,  but  in  fuch  a manner  as  to  leave  a 
confiderable  portion  of  earth  for  the  roots  of  the  plants  to  bed  and  extend  them- 
felves  in  ; and  fo  that  there  may  be  fufficient  refifiance  afforded  by  the  ridglet 
on  the  left-hand  fide  of  the  plough,  to  enable  it  to  turn  up  the  neceffary  parts  of 
the  folid  earth  on  the  right-hand  fide  3 and  further,  that  inflead  of  its  going  di- 
rectly downwards  near  to  the  rows,  be  fo  managed  as  to  form  the  cut  obliquely 
outwards,  in  order  to  guard  againfi:  the  mouldering  down  of  the  earth  from  the 
upper  parts,  and  leaving  the  roots  of  the  plants  expofed.  Thefe  combined 
circumfiances  render  it  clear,  that  a large  proportion  of  the  foil  muft  remain  un- 
ftirred  near  to  the  place  where  the  plants  grow,  and  which,  o-f  courfe,  can  derive 
no  advantage  whatever  from  the  procefs  of  hoeing. 

The  fecond  procefs,  or  that  of  turning  the  earth  back  towards  the  rows,  isufu- 
ally  performed  by  a double-mold-boarded  plough  pafiTing  down  the  middle  be* 
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In  llluflration  of  the  nature  of  horfc-ho<’ by  means  of  the  fwing- plough,  Figs,  i and  % 
repreicpt  the  furface  of  a ploughed  field  the  lines  AB,  AB,  and  CD,  CD  the  bottom  of  the 
ploughed  part  of  the  field,  which  is  (ix  inches  in  depth  ; this  being  the  v/ho!e  of  the  bed  in 
which  the  plants  are  to  find  their  nourifi;ment-  FF  reprefents  two  rows  of  plants  intended  to 
be  horfe  hoed,  that  are  placed  at  three  k tt  apart.  At  the  firlt  operation  the  plough  makes  the 
furrow  b,  <-,<■,  Fig.  i,  turning  the  eartli  from  the  row  of  plantsE  ; and  returning  on  the  other 
fide  of  the  row  makes  the  furrow  a d /,  leaving  the  row  of  plants  E ftanding"  upon  the  eminence 
d a h c.  1 }je  fame  operation  being  performed  on  the  row  F,  it  is  left  as  in  the  figure,  and  fo 
through  the  whole  field  The  turrows  in  this  cafe  are  reprefen  ted  as  going  to  the  depth  of 
three  inches,  and  the  diftance  a ^ is  nine  inches,  and  made  to  approach  nearer  to  the  row  E 
on  each  fide,  and  to  go  perpendicularly  downward,  fo  deep  as  to  reach  the  bottom  of  the 
manured  fo  1,  as  is  reprefented  by  the  dotted  lines  f h i and  g k /.  It  is  evident  that  the  fmall 
pillar  of  loofe  earth  f h g ky  deprived  of  all  fupport  on  the  oppofite  fide,  could  not  have  refilled 
the  preflure  of  the  plough  while  it  forced  out  the  earth,  in  the  oppofite  furrow  ; nor  have  flood 
in  this  pofition,  or  retained  moifture  to  preferve  the  plants  alive. 

Fig.  2.  Reprefents  the  fame  field  as  it  is  left  after  the  fecond  operation,  in  which  the  furrow 
made  by  the  double-mould-board  plough  is  reprefented  as  four  inches  deep  (being  eight  inches 
perpendicular  from  the  furface  of  the  raifed  up  earth).  Little  of  the  mould  can  be  aiSfually 
removed  by  thefe  operations,  though  repeated  ever  fo  often ; more  than  three-fourths  of  the 
vegetable  mould  remain  untouched. 

Fig.  3.  Reprefents  the  fame  field  as  before,  with  the  rows  of- plants  EF  growing  upon  it. 
But  inftead  of  beginning  the  firll  hoeing,  as  before,  by  running  the  plough  along  the  right  -hand 
fide  of  the  row  E,  go  along  the  left-hand  fide  of  it,  fo  as  to  lay  the  earth  toward  that  row,  as 

a b c.  Having  performed  this  operation  on  the  left-hand  fide  of  the  row  E,  and  fuppofing 
the  plough  brought  back  to  the  fame  end  of  the  field,  fuppofe  it  to  begin  between  the  rows 
E and  F,  by  drawing  the  furrow  marked  d e f (the  fpace  between  d and  g being  prefumed  to 
be  at  this  time  foHd  mould),  fo  as  to  turn  the  earth  toward  the  row  F.  Then  (the  plough  being 
again  brought  back  to  the. fame  end  as  at  firft)  draw  the  furrow  h i k,  which,  by  having  had  an 
open  furrow  to  the  right-hand  fide  of  it,  can  be  with  eafe  made  deeper  than  the  former.  Then, 
by  going  a third  time  in  the  fame  direction,  draw  the  furrow  g ! m ; going  in  this  cafe  as  clofe 
to  the  row  as  you  pleafe,  as  the  folid  earth  on  the  back  of  it  prevents  it  from  being  deranged. 
In  this  way,  by  this  firft  operation,  a much  greater  proportion  of  the  mould  is  turned  over  than 
by  the  common  procefs,  as  in  Fig.  i ; the  black  part  of  the  figures  in  both  cafes  reprefeming 
the  part  of  the  mould  that  is  left  untouched. 

Fig.^.  Reprefents  the  field  after  it  has  undergone  the  fecond  hoeing;  in  which  the  dark 
parts  reprefent  the  mould  that  has  been  left  untouched.  In  this  operation  all  the  fteps  of  the 
laft  hoeing  are  diredlly  reverfed  ; inftead  of  beginning  at  the  back  of  the  row  E,  and,  turning 
the  furrow  towards  it,  the  plough  begins  on  the  right-hand  fide  of  the  row  F,  and  going  in  an 
oppofite  direction,  turns  the  furrow  towards  the  row  F.  _ That  done,  ftill  holding  the  fame  di- 
Tcftion,  it  is  made  to  pafs  between  the  rows  F and  E,  fo  as  to  open  the  furrow  n 0 p (the  dotted 
line  j r n reprefeming  the  open  furrow  that  was  left  in  the  firft  hoeing).  A fecond  furrow  is 
then  drawn  in  the  fame  dire£tion,  fo  as  to  form  tiie  opening  j r « (the  dotted  line  « r a’ repre- 
fenting  the  furface  of  the  mould  as  left  at  the  laft  hoeing);  and  a tliird  furrow,  drawn  in  the 
fame  direftion,  leaves  the  opening  x y •z\  in  which  fituation  it  remains  till  the  third  hoeing 
commences. 

Thus  every  inch  of  the  mould,  except  perhaps  the  fmall  h\t  qt  w r under  each  row,  will  re- 
ceive nearly  as  complete  and  thorough  a fummer  fallow  as  if  no  plant  whatever  had  g^pwa 
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upon  the  ground.  Which  if  compared  with  Fig.  2,  the  difFerence  between  the  merits  of  the 
two  oper  itions  will  be  obvious.  But  if  at  the  1 iit  hoeing  the  field  had  been  left  as  reprefented  by 
the  dotted  line  d e Fig.  5.  having  the  furrow  turned  toward  the  rowF,  and  the  earth  llrongly 
laid  up  to  the  ftems  of  the  cabbages,  the  plough,  when  it  is  intended  to  finini  oiF  the  opera- 
tion, fiiould  be  introduced  fo  as  to  turn  the  earth  tow'ard  the  row  E,  In  daat  cafe,  the  operator, 
by  inclining  his  plough  a little  to  the  left,  makes  it  cut  in  an  oblique  direttdion,  inilead  of  per- 
pendicularly, as  he  hasiiiiherto  invariably  worked  ; and,  hriking  deep,  fo  as  to  go  quite  to  the 
bottom  of  the  manured  mould,  he  forms  the  opening  /'  I g,  fo  as  to  leave  a clear  opening  in  the 
middle,  with  the  loofe  earth  clofely  laid  up  to  each  iide. 

Fig.  6.  bhows  the  mode  of  returning  the  plough  fuccefiively  to  the  fame  place  without  any 
lofs  of  labour,  the  black  lines  on  which  are  intended  to  reprefent  rows  of  plants  of  any 
kind,  on  a field  regularly  laid  out  for  horfe-hoeing.  Suppofe  the  plough  to  (fart  at  A,  and, 
going  right  forward,  it  enters  the  field  on  the  right  hand  fide  of  the  row'  marked  B ; and  pro- 
ceeding forward  to  the  other  end  of  the  field,'  it  opens  a furrow,  laying  the  earth  from  the  row 
B toward  the  adjoining  row  to  the  right  ^ then  turning  to  the  left  hand,  it  returns  on  the  other 
fide  the  fame  row,  laying  the  furrow  from  it  on  that  fide  alfo.  In  this  inftance,  the  row  B will 
be  left  precifely  In  the  fame  ftate  as  every  row  is  left  after  the  firft  hoeing  in  the-TuHian  method- 
The  plough  proceeding  forward  to  the  end  where  it  began,  or  the  lower  end  of  the  field,  it  then 
turns  to  the  left,  and  goes  up  the  row  2,  having  the  fecond  row  (or  that  row  toward  which  the 
earth  moved  by  the  laft  furrow  was  laid)  on  its  left  hand,  fo  as  to  turn  the  earth  from  it  on  that 
fide.  Proceeding  forward,  it  turns  at  the  head  toward  the  left  hand  again,  and  returns  down 
the  furrow  2,  leaving  that  row  in  the  fame  fituation  as  the  former.  After  the  fame  manner 
proceed,  widening  always  as  you  go  round,  and  turning  dill  to  the  left,  till  the  rows  become 
fo  far  afunder  as  to  make  it  inconvenient  to  turn  longer  in  that  dire£Iion.  When  you  find  it 
necelfary  to  fhift  a new  ridge  on  account  of  its  width,  being  returned,  to  the  fame  end  from 
which  you  began,  count  the  number  of  furrows  opened,  multiply  half  that  number  by  three; 
then,  beginning  from  the  point  where  you  ftand,  fet  off  as  many  intervals  as  make  up  the 
number  you  have  found  ; and  then  mark  the  row  where  you  flop.  In  the  figure  the  ridge 
confilfs  of  fix  rows;  and  as  three  is'  the  half  of  fix,  and  three  times  three  make  nine,  it  fol- 
lows that,  paffing  thefe  nine  intervals,  you  mark  the  tenth  row,  which  falls  on  the  row  c 
marked  on  the  figure.  Move  the  plough  then  from  where  it  ftands,  as  marked  by  the  dotted 
line  and  darts,  and  enter  it  on  the  interval  on  the  right-hand  fide  of  the  row  C ; proceed 
exa£lly  as  at  firft,  till  you  open  fuccefiively  the  furrows  4,  5,  and  6,  both  going  and  return- 
ing, as  marked  by  the  dotted  lines  and  darts  in  the  figure.  Tliere  now  remains  a fpace  of  fix 
rows  between  3 and  6,  which  is  untouched.  Turning  the  plough  ftill  to  the  left,  as  before, 
open  the  furrow  7 going  upward ;,  but,  inftead  of  turning  to  the  left  at  the  top  of  the  ridge, 
now  turn  to  the  right,  and  go  down  the  furtheft  untouched  interval,  opening  the  furrow  7 on 
the  return.  At  the  bottom,  turn  ftill  to  the  right,  and  fo  again  at  the  top,  opening  up  fuccef- 
fively  the  furrows  8 and  9,  where  you  clofe,  turning  the  earth  on  both  fides  towards  D,  fo  as 
to  leave  it  exa£lly  in  the  fame  ftate  as  aTullian  row  would  be  left  after  the  fecond  hoeing.  The 
plough,  when  this  is  finifhed,  comes  out  at  E,  whence  it  may  proceed  to  another.  By  begin- 
ning at  A,  and  following  the  dotted  lines  in  the  diredlion  of  the  darts,  the  progrefs  may  be  re- 
gularly traced  throughout  the  whole  procefs.  Proceed  regularly  after  the  fame  manner  till  the 
whole  field  is  gone  over,  and  obferve  that  every  fubfequent  hoeing  is  performed  by  direclly  re- 
verfing  this  ; beginning  always  in  the  fecond  hoeing  where  the  firft  left  off,  and  leaving  off 
where  it  began,  m.aking  the  plough  go  in  a contrary  direction  ; fo  as  to  begin  at  the  bottom  in 
the  interval  g on  the  right-hand  fide  of  the  row  D,  and  return  downwards  in  the  interval  g, 
and  fo  on  till  the  whole  is  completed. 

This  method  is  deferibed  and  recommended  by  Dr.  Anderfon^ 
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tureen  the  rows,  fo  as  to  di''iJe  the  ridglet  equally,  and  throw  up  a part  to  each 
row.  By  this  means  the  loofe  mold  that  was  turned  from  the  rows  in  the  pre- 
ceding operation,  is  i^jw  returned  back  to  them,  together  with  a portion  of  the 
folid  earth  from  the  middle.  It  is,  therefore,  evident,  that  fo  fmall  a portion  of 
the  folid  parts  of  the  earth  is  ftirred  in  this  way  in  this  part  of  the  procefs,  that 
but  little  advantage  can  be  gained  by  the  crops  in  proportion  to  what  might  be 
the  cafe  by  a more  full,  elTe61ual,  and  complete  ftirring  of  the  various  parts  of  the 
foil.  And  as  the  whole  of  the  bufmefs  of  this  fort  of  hoeins:  confifts  in  the  inere 
repetition  of  one  or  other  of  the  above  operations,  it  mufl  follow  that  much  of 
the  ground  mufl:  be  left  unfiirred,  and  of  courfe  not  pulverifed  or  expofed  to  the 
ameliorating  influence  of  the  atmofphere,  by  which  new  and  more  abundant 
fupplies  of  food  may  be  prepared,  and  the  growth  and  vigour  of  the  plants  be 
promoted  in  the  mofl  full  and  complete  manner. 

But  in  order  to  place  the  defers  of  this  fyflem  of  horfe-hoeing  in  a ftill  more 
clear  point  of  view,  and  to  fliew  the  fuperiority  of  that  by  means  of  the  common 
fwing-plough,  the  ingenious  author  jufl  mentioned  has  accompanied  his  deferip- 
tions  of  the  different  procefles  with  figures  or  reprefentations  of  the  manner  in 
which  the  hoeing  is  to  be  performed  in  each  cafe,  and  which  may  be  feen  confi- 
derably  enlarged  in  the  annexed  Plate. 

The  perfect  kind  of  hoe-culture  that  can  be  given  by  means  of  the  common 
plough,  when  applied  in  the  manner  that  has  been  j ufl  recommended  and  explain- 
J ed,  will,  it  is  conceived,  render  the  plants  capable  of  advancing  with  a degree 
'I  of  vigour  that  can  never  be  attained  under  any  other  circumflances.  The  ground 
will  be  kept  conflantly  moifl,  fo  that  in  the  driefl  feafons  ever  experienced  in 
this  climate  their  leaves  will  exhibit  the  moft  healthy  verdure,  and  extend  to 
fuch  a length,  in  turnips  and  cabbages  efpecially,  as  quickly  to  clofe  upon  each 
other,  and  in  a fliort  time  leave  no  appearance  of  the  rows.  But,  in  order  to 
prepare  for  this,  it  is  obferved,  that  the  operations  fliould  be  haflened,  fo  as 
to  put  the  foil  into  the  finefl  poflible  tilth  before  the  hoeing  be  finally  clofed  ; 
after  w'hich  time  the  roots  mufl  be  left  at  full  liberty  to  fpread  with  freedom  in 
the  fine  mold  that  had  been  prepared  for  them  ; and  the  plants  will  thus  be 
made  to  attain  the  utmofl  degree  of  perfeffion  of  which  they  are  fufceptiblc. 

This  method  of  performing  the  bufmefs  of  horfe-hoeing  has  been  pratlifed  by 
the  inventor  for  more  than  twenty  years,  without  having  recourfe  to  any  other, 
and  aflbrded  the  mofl  full  and  complete  fatisfa£fion.  It  has  likewife  been  em- 
ployed by  others,  to  whom  it  had  been  recommended  by  the  author,  with  the 
mofl  complete  fuccefs ; and,  in  confequence,  been  confidered  as  a very  great 
improvement  in  the  jncchanicaJ  department  of  agriculture.  It  has  alfo  been 
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fuggefted  as  well  fuited  to  the  culture  of  the  fugaf-cane  in  the  Weft  Indies; 
and  that,  befides  improving  the  tilth  of  the  ground  in  fitu5\tions  where  it  could 
be  employed,  the  quantity  of  produce  would  be  lnca)cul</Jiy  increafed,  and  the 
land  kept  in  order  at  much  lefs  expence  tlian  in  the  common  mode  of  cultiva- 
tion. The  crops  in  this  way  would,  ft  is  fuppofed,  not  only  be  more  luxuriant, 
but  lefs  expofed  to  danger  from  dry  feafons  ; the  land  continue  longer  capa- 
ble of  fupporting  the  plants  without  being  exhaufted,  and  the  operations  of 
planting  be  finithed  with  much  greater  expedition  in  bad  feafons;  befides,  the 
danger  of  vermin  would  be  confiderably  diminiftied*. 

Rotation  of  Crops. — The  proper  cropping  of  arable  land  is  a matter  of  the 
utmoft  importance  to  the  interefts  of  the  farmer,  as  upon  it  in  a great  meafure 
muft  depend  the  profits  and  advantages  which  he  is  to  derive  from  his  labour 
and  induftry.  It  is  conceived  by  an  experienced  agricultor  in  the  weftern  part 
of  the  kingdom,  to  be  “ the  moft  prominent  feature  in  good  farming and  that 
by  which  the  produce  of  the  foil  may  be  increafed  in  a three-fold  proportion  f. 
And  by  another,  in  a more  fouthern  diftri£I,  as  one  of  the  moft  important  fub- 
jefils  that  can  occupy  the  attention  or  exercife  the  ingenuity  and  Ikill  of  the 
agriculturift 

That  it  demands  much  regard  by  the  cultivator  is  fully  evinced  by  the  great 
advantages  that  have  been  gained  by  it  within  the  laft  twenty  or  thirty  years, 
fince  its  principles  have  become  more  perfeflly  underftood,  and  more  extenfively 
applied.  It  has,  indeed,  been  well  remarked,  that  wherever  either  very  good 
or  very  bad  hufbandry  is  found  on  arable  land,  it  refults  more  from  the  right  or 
wrong  arrangement  of  crops  than  from  any  other  circumftance.  And  that 
no  diftrift  is  well  cultivated  under  bad  rotations,  while  it  is  exceedingly  rare 
to  fee  any  badly  managed  under  good  ones  |1. 

In  the  arrangement  of  this  bufinefs,  as  it  has  been  feen  that  different  forts  of 
plants  or  crops  may  not  only  require  different  kinds  and  proportions  of  nutri- 
tious materials  to  be  drawn  from  the  earth  for  their  increafe  and  perfect  growth, 
but  alfo  different  fituations  and  conditions  of  foil ; it  muft  be  neceffary  to  adapt 
them,  as  much  as  poffible,  to  the  peculiar  qualities  of  the  foil,  as  well  as  the  ftate 
of  the  land,  and  the  nature  of  the  climate  in  which  it  is  placed  : and  as,  on  the 
fame  principles,  fome  forts  of  crops  may  exhauft  or  deteriorate  the  foils  on 
which  they  grow  in  much  lefs  proportions  than  others,  as  is  well  known  to  be 
the  cafe  with  many  kinds  of  what  are  termed  gy^een  crops,  when  compared  with 

* Recreations  in  Agriculture,  &c.  vol.  II.  p.  345. 

t Billingfley’s  View  of  the  Agriculture  of  Somerfetlhire. 

} Middleton’s  Report  of  the  State  of  Agriculture  in  Middlcfex^  jj  Young’s  Anri;ils,  vol#  XXIIh 


509 


^ Cultivatm  of  Arable  Land^-^ourfes  of  Crop$» 

thofe  of  the  ichlte  or  corn  kind,  it  will  be  requifite  to  alternate  or  interpofc 
them  in  fuch  a manner,  as  that  the  ground  may  fuftain  the  lead  poffible  injury 
in  that  way.  In  addition  to  thefe,  it  may  likewife  be  of  great  utility  to  attend 
to  other  circumftances,  as  thofe  of  introducing  fuch  forts  of  green  crops  as  are 
moft  fuited,  by  the  fliade  of  their  leaves  and  the  kind  of  culture  which  they  re- 
quire while  growing,  for  keeping  the  ground  clean  from  weeds,  and  in  a mellow 
and  fuitable  ftate  for  the  reception  of  the  more  valuable  kinds  of  grain  crops, 
as  in  this  way  the  neceffity  of  having  recourfe  to  the  uneconomical  procefs  of 
fallowing  may  be  confiderably  lelfened 

And  as  moft  forts  of  foils,  when  continued  for  any  great  length  of  time, 
either  under  grain  or  grafs,  are  liable  to  fuftain  injury,  and  become  lefs  capable 
of  producing  full  crops ; — in  the  firft  cafe,  probably  from  the  carbonaceous  princi- 
ple being  too  greatly  exhaufted  ; and  in  the  latter,  from  the  occurrence  of  mofs, 
or  other  noxious  vegetable  produ£Hons,  that  eftablith  themfelves  in  confequence 
of  the  weak  and  imperfe£l  growth  of  the  grafs  plants  ; — it  may  be  proper  to  occa- 
fionally  alter  and  change  the  nature  of  their  crops,  by  keeping,  them  for  a 
while,  after  being  broken  up  from  grafs,  under  the  plough,  and  then  reftoring 
them  again  to  the  ftate  of  grafs  j as,  in  this  way,  the  deficient  principles  may 
probably  be  the  moft  readily  fupplied  where  manure,  in  fuflicient  quantities, 
cannot  be  procured,  and  the  injurious  vegetable  products  be  the  moft  effefihi- 
ally  removed. 

It  is  likewife  to  be  conftantly  kept  in  view,  in  dire£Hng  the  modes  of  crop- 
ping lands,  that  fuch  an  intermixture  of  green,  root,  pea,  bean,  and  grain  crops 
be  grown,  as  will  not  only  be  beft  adapted  to  keep  the  foil  in  the  moft  perfedl 
order,  but  fuit  the  demands  of  the  agricultor,  for  the  purpofes  of  fale,  as  well  as 
the  keeping  of  fuch  numbers  of  different  forts  of  live  ftock  as  may  be  propor- 
tionate to  the  fupplying  of  thofe  quantities  of  manure  that  may  be  requifite  for 
preferving  the  farm  in  the  moft  perfect  condition. 

* It  is  remarked  by  Mr.  Middleton,  in  the  work  quoted  above,  that  the  aggregate  benefits 
that  will  be  derived  to  the  country  from  this  meafure,  are  not  to  be  elUmated  : but  among  the  firft  of 
thefe  will  ftand  the  abolition  of  fallows,  and  the  introdudlion  of  green  crops  to  fupply  their  place,  over 
an  extent  of  about  three  millions  of  acres  of  arable  land,  which  have  hitherto,  under  the  fallow  fyftem, 
produced  nothing  ufeful  during  the  fallow  year.  So  far  as  tares  and  turnips,  or  potatoes ; or  peas 
and  turnips,  or  potatoes  ; or  any  two  good  crops,  can  be  railed  in  one  year,  in  place  of  a fallow,  the 
produce  will  be  double  in  quantity  what  it  has  been  under  the  former  fyftem  f,” 

•f-  “ There  ate,”  it  is  added,  “ about  nine  millions  of  acres  in  England  and  Wales,  m the  courfe  of  two  crops  and  a fallow  ; 
i.  t.  fix  in  crop  and  three  in  fallow.  Hence  it  follows  that,  by  procuring  one  crop  in  lieu  of  the  fallow,  fifty  per  cent.  Is  added, 
to  the  former  produce.  But  fo  far  as  tv/0  crcps  can  be  obtained  in  place  of  a fallow,  it  adds  loo  per  cent,  or  double  the  former 
number  of  acres  of  produce.'* 
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In  regulating  tlie  courfes  of  crops  on  all  defcriptions  of  land,  with  the  view  of 
preventing  their  exhaufting  the  foil,  it  will  be  neceffary  to  guard  againft  the 
occurrence  of  grain,  potatoe,  or  other  crops  of  a fimilar  kind  in  faccelTion,  as 
the  refult  of  experiments  attentively  made,  as  well  as  the  experience  of  the 
moft  correft  agricultors,  in  different  diftrifls,  have  decidedly  fliewn  their  effefls 
to  be  very  powerful  when  employed  in  fuch  a manner,  in  deteriorating  and 
leffening  the  produftive  powers  of  the  ground.  In  the  trials  of  Mr.  Arthur 
Young,  which  feem  to  have  been  conducted  with  a confiderable  degree  of  accu- 
racy and  attention,  on  a foil  of  the  fandy  loam  kind,  incumbent  on  a wet  clay 
marie  bottom  rendered  dry  by  means  of  hollow  draining,  and  of  the  annual 
value  of  about  fifteen  fliillings  the  acre,  broken  up  from  the  hate  of  grafs  un- 
der which  it  had  been  for  a great  length  of  time,  and  ploughed  into  ridges  in 
contrary  direftions  each  fucceeding  year,  no  manure  being  applied  except  on 
particular  lands  or  ridges  in  the  fourth  ; though  two  or  three  white  crops  in 
fucceffion  were  found  to  exhauft  in  a high  degree,  potatoes  had  a (till  greater 
effeft  in  the  fame  way,  much  more  than  barley  in  mofl  cafes,  and  in  fome  courfes 
even  more  than  wheat*. 

The  refults  of  thefe  trials  are  equally  curious  and  interefting,  as  they  not  only 
demonftrate  the  advantages  that  may  arife  from  the  alternation  of  different  forts 
of  crops  in  different  ways,  but  the  effefls  of  various  rotations,  both  good  and 
bad,  upon  the  foil,  and  the  produce  derived  from  it.  They  would,  however, 
have  been  more  fatisfa£tory  if  the  nature  of  the  land  had  admitted  the  turnip 
and  cabbage  crops  to  have  been  confumed  upon  the  ground,  as  no  certain  con- 
clufions  can  probably  be  drawn  where  this  is  not  the  cafe  ; for  though  a pro- 
portionate quantity  of  manure  may  be  afterwards  returned  to  the  land,  its  ap- 
plication in  that  way  does  not  feem  to  afford  fuch  beneficial  effects  as  when  gra- 
dually incorporated  with  the  foil  during  the  time  the  animals  are  feeding  on  it, 
upon  fuch  luxuriant  vegetable  fubftances.  Befides,  the  effects  of  the  urine  and 
perfpiration,  which  are  known  to  be  of  confiderable  utility  in  ameliorating  the 
earth,  are  wholly  loll. 

Tare,  clover,  and  other  graffes  of  the  artificial  kinds,  fliould  likewife  have 
been  introduced,  as  by  fuch  kinds  of  crops  the  rotations  would  not  only  have 
been  more  varied,  but  the  effects  of  different  combinations  more  fully  (hewn  |. 

* Annals  of  Agriculture,  vol.  XXII I. 

f It  is  ftated  by  the  ingenious  experimenter,  that  all  the  work  of  tillage  was  performed  by  the  com- 
mon implements  of  the  farm,  and  that  the  crops,  in  the  whole  of  the  thirty-fix  courfes,  were  reaped  and 
threfhed  diredtly  difiinft  from  each  other,  to  obviate  the  danger  of  mixing  and  errors  ; and  that  they 
are  minuted  acreably  to  fave  the  trouble  of  calculation.  In  the  valuation,  all  the  ftraw  is  rated  at 
lO'.  an  acre,  and  the  crops  are  likewife  eftimated,  that  the  fluctuations  of  price  may  nc^  affeCt  the  ge- 
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But,  in  order  to  afford  the  moft  full  and  complete  view  of  the  effe6ls  of  different 
rotations  of  crops,  it  would  be  neceffary  to  compare  them  on  foils  of  different 
qualities,  and  which  vary  much  in  refpedl  to  foil,  climate,  and  fituation. 

Rotation  I.  Rotation  II. 


Courfe. 

Produce. 

Value, 

Courfe. 

Produce. 

Value. 

£.  s.  d. 

C- 

d. 

I Beans 

3 qrs.  I bufliel  . , 

450 

I Beans 

3 qrs.  I peck  . 

■ 4 

2 

9 

a 1 urnips 

8 tons  6 cwt.  . . 

I 13  0 

2 Cabbag 

es 

6~  tons 

. 1 

12 

6 

3 W heat 

2 qrs.  5 bufliels  . . 

S 15  0 

3 Wheat 

2 qrs.  5 bufliels 

s 

>5 

0 

4 Potatoes  . 

234  bulliels  . . . 

S 17  0 

4’ Cabbag 

es 

7 tons 

. I 

IS 

0 

5 Beans  . . 

3 qrs 

420 

5 Beans 

3 qrs.  7 bufliels 

• 5 

3 

0 

6 Wheat 

3 qrs.  3 buRiels 

7 5 0 

6 Wheat 

• 

3 qrs.  3 bufliels 

• 7 

S 

0 

aS’  1 7 0 

35 

■3 

3 

Per  annum  . £. 

4 16  2 

Per  annum  . 

rC-  4 

5 

6| 

Rotation  III. 

Courfe. 

Produce. 

Value. 

£■ 

s.  d. 

I Beans 

. 3 qrs.  ibufh. 

rpeck 

4 

5 9 

2.  Potatoes  i5obufhels 

• « 

3 

15  0 

3 Wheat 

, 2 qrs.  2-J  bufliels 

5 

2 6 

4 Cabbages  57  tons 

• • 

1 

7 6 

5 Beans 

. 3 qrs.  5 bufliels 

r 

4 

17  0 

6 Wheat 

. 3 qrs.  I bufliel  . 

6 

15  0^ 

26 

2 9 

Per  annum  . £. 

4 

7 

The  able  experimenter  has  thrown  out  many  ufefuJ  obfervatlons  on  the  different" 
courfes,  which  we  {ball  prefent  to  the  reader  in  as  concife  a manner  as  poffible. 

The  effects  of  the  above  rotations  lead  to  different  conclufions ; in  the  firft,  in 
which  there  are  four  green  fallow  crops  to  two  of  the  white  or  grain  kind,  little  ad- 
vantage is  (hewn  except  in  the  leaving  of  the  land  in  fine  tilth,  and  perfe£tly  clean. 
Nothing  of  fuperiority  is  fliewn,  it  is  obferved,  by  the  quantities  of  produce  for 
lands  newly  broken  up.  It  is,  however,  well  remarked,  that  the  turnips,  by  being 
drawn  and  removed  from  the  land,  were  not  favourable,  as  wheat  on  turnip 
ground  is  not  generally  good,  except  well  trodden  by  feeding.  Potatoes  appear 
to  exhauft;  and  the  experimenter  fuggefts,  that,  eftimating  thirty  tons  of  yardi 

ueral  concIuGons  ; — the  turuipi  at  4s.  a ton,  carted  off;  cabbages  at  5s. ; wheat  5s.  a bufhel ; barley 
as.  6d. ; oats  as.  3d  ; beans  3s. ; potatoes  6d. : any  other  value  may  however  be  put  upon  them  ac?* 
cording  to  circumflances. 
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compoft,  the  proportion  employed,  at  any  imaginable  rote,  the  courfe  cannot  be 
advifable ; ,the  lofs  on  the  potatoe  crop  would  not,  he  thinks,  be  lefs  than  five 
pounds,  nor  would  the  turnips  pay  fo  as  to  leave  a profit  equal  to  the  expences 
of  newly  broken  up  land  for  the  firft  fix  years  *. 

The  fecond  is  dated  as  a more  profitable  courfe  from  the  great  charge  of  the 
potatoes  not  being  incurred:  and  it  fliews,  that  though  cabbages  cannot  be  grown 
to  any  great  advantage  on  fuch  foils  without  manure,  t1:iey  may  be  of  much  uti- 
lity by  the  pulverifation  and  cleannefs  which  they  afford.  The  goodnefs  of  the 
grain  crops  evinces,  it  is  fuppofed,  that  they  exhauft  but  little,  and  that  it  is  of 
great  importance  to  have  few  white  crops  in  rotations.  And  the  third  explains 
the  neceffity  of  manuring  for  potatoes  on  all  foils,  except  fuch  as  are  rich  and 
dry  ; with  only  two  white  crops  in  fix  years,  the  land  feems  rather,  it  is  ob- 
ferved,  to  improve  notwithftanding  the  potatoe  crop.  The  goodnefs  of  the  laft 
crop  of  wheat,  in  comparifon  with  the  firfi,  proves  the  fuperiority  of  cabbage 
and  bean  crops  over  thofe  of  beans  and  potatoes,  in  cleaning  and  rendering  the 
ground  mellow  and  fit  for  the  growth  of  wheat. 


Rotation  IV.  Rotation  V. 


Courfe. 

Produce. 

Value. 

Courfe. 

Produce. 

Value. 

. L 

S, 

(I. 

■ £■ 

s. 

d. 

1 Beans 

3 qrs,  i;|:  bufliel 

• 4 

5 

9 

I Beans  . 

3 qrs.  2 bufliels 

• 4 

8 

0 

2 Beans  . 

4 qrs.  2 bufliels 

• 5 

12 

0 

2 Barley  . 

3 qrs.  I peck  . 

• 3 

10 

7 

3 Wheat  . 

2 qrs.  3-^  bufliels 

• 5 

7 

6 

3 Wheat  . 

2 qrs.  2 bufliels 

• 5 

0 

0 

4 Cabbages 

tons 

. I 

12 

6 

4 Barley  . 

2 qrs.  2 pecks  . 

. 2 

II 

S 

5 Beans  . 

4 qrs. 

• 5 

6 

0 

5 Beans  . 

2 qrs.  . 

. 2 

18 

0 

6 Wheat  . 

3 qrs.  I bufliel  . 

. 6 

1.5 

0 

6 Wheat  . 

I qr.  7 bufliels  . 

. 4 

S 

0 

28 

18 

9 

22 

13 

0 

Per  annum  . 

£>  4 

16 

6i 

Per  annum  . 

i-  3 

6 

Rotation  VI. 


Courfe. 

Produce. 

Value. 

£.  s. 

d. 

I Beans  . 

3 qrs.  ibufli.  if  peck 

4 5 

S 

2 Wheat  . 

2 qrs.  7 bufliels 

6 3 

0 

3 Wheat  . 

i qr.  6 bufliels  . . 

4 0 

0 

4 Wheat  . 

2 qrs 

5 a 

6 

5 Beans  . 

I qr.  7 bufliels  , 

2 IS 

0 

6 Wheat  . 

I qr.  4 bufliels  . 

3 10 

0 

25  15  II 

[Per  annum  .£.^60 
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The  refults  of  tbefe  courfes  are  highly  interefting  and  important ; by  the  firfl; 
the  utility  of  repeated  bean  crops  in  cleaning  land,  and  when  combined  with 
cabbages  in  preferving  the  fertility  of  fuch  as  is  newly  broken  up,  is  clearly 
fhewn.  When  compared  with  the  firfl  rotation,  which  ends  in  the  fame  way, 
its  advantages  alio  appear  great  in  different  other  refpecls.  By  the  two  lafl 
the  difadvantages  attending  fucceffive  crops  of  corn  are  particularly  brought 
to  view.  It  is  well  remarked  by  the  intelligent  experimenter,  that  they  alfo 
fliew  that  any  fort  of  corn  crops  will  fucceed  to  a certain  extent  oti  lands  re- 
cently broken  up  from  the  flate  of  old  grafs ; and  that  for  the  firfl  two  or 
three  years  they  may  afford  a produce  proportionate  to  the  fort  of  crop  that 
is  fown.  But  that  the  three  lafl  years,  on  being  compared  with  the  three 
firfl,  the  whole  flill  in  corn,  the  produfl  was  in  the  proportion  of  ^/.  14J-  ^d. 
to  14/.  i8j.  yd.  or  a decreafe  of  more  than  5/.;  while,  in  the  preceding 
courfes,  with  belter  rotations,  the  produfls  have  fomewhat  increafed.  The 
difference,  he  fays,  is  therefore  enormous.  The  decline  in  the  barley,  and 
even  the  wheat  crops,  notvvithflanding  the  intervention  of  beans  in  the  latter 
cafe,  is  very  great.  Eefides,  they  leave  the  land  in  a bad  condition,  being  in 
the  fourth  and  fixth  years  fuch  a bed  of  weeds  as  could  not  be  halt  deflroyed 
by  the  hoeing  of  the  beans.  In  thefe  inflances  the  land  not  being  left  worth 
eleven  fhillings  an  acre,  while  in  fome  of  the  preceding  it  was  left  of  the  value 
of  fixteen.  Thefe,  it  is  well  obferved,  are  the  prejudicial  effefls  of  adopting  bad 
^ rotations  of  cropping,  from  the  circumflance  of  old  grafs  lands  being  capable  of 
affording  a good  produce  for  a time.  The  fame  confequences  may  likewife  take 
place  even  upon  foils  of  a much  better  quality,  by  fuch  methods  of  cropping. 
It  is  evident  that  they  fltould,  therefore,  be  avoided  as  much  as  poffible  on  all 
deferiptions  of  foil  by  the  correfl  agricultor.  The  lafl  courfe  not  only  difplays 
j the  badnefs  of  the  prafilice  of  taking  fucceffive  grain  crops,  but  that  beans,  by 
j the  aid  of  the  hoeing  culture,  cannot  afford  a produce,  even  on  newly  broken 
up  land,  that  will  repay  the  trouble  and  expence  of  the  cultivator. 

Rotation  VII. 


Courfe. 

Produce. 

V.due. 

£■ 

s. 

(1. 

I Beans 

3qrs.  . . . 

• 4 

2 

0 

2 Turnips 

4 tons 

. 0 

j6 

0 

3 Beans 

5 qrs.  2biifhels 

. 6 

16 

0 

4 Potatoes 

234  bufluli  . 

• S 

•7 

0 

5 Beans 

3 qrs,  . 

. 4 

2 

0 

6 Wheat  . 

3 qrs.  4bulhels 

. 7 

10 

0 

29 

3 

0 

Per  an  ium 

/■  4 

17 

6 

.3  u 


i 
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Rotation  VIII. 

Rotation  IX. 

Coiirfc. 

Product;. 

Vjiue. 

Couife. 

Produce. 

Vnlue. 

A-  • 

s. 

(/. 

£■ 

6', 

rf. 

I Beans 

3 qrs.  I bufliel  . 

• 4 

5 

0 

I Beans 

3qrs.  ■.  . . 

4 

0 

0 

2 Cabbages 

6 tons  . 

. I 

10 

0 

2 Potatoes 

147  bufliels 

• 3 

13 

0 

3 Beans 

3 qrs.  . . . 

. 6 

10 . 

0 

3 Beans 

4 qrs.  . . 

• 5 

6 

0 

4 Cabbages 

tons  . 

. I 

12 

6 

4 Cabbages 

64  tons 

. I 

12 

6 

5 Beans 

4 qrs.  2 bufliels 

• 5 

12 

0 

5 Beans 

4qis.  3 bnfliels 

• 5 

12 

0 

6 Wtieat  . 

3 qrs.  6 bnflitls 

. 8 

0 

0 

6 Wheat  . 

3 qrs.  5 buthels 

• 7 

15 

0 

27 

9 

6 

28 

0 

6 

Per  annum  . 

4- 

1 1 

7 

Per  annum 

4 

13 

S 

The  produce  of  the  firll  of  thefe  courfes,  though  there  is  only  one  grain  crop 
in  the  fix  years,  is,  it  is  obferved,  fo  confiderable  as  to  fliew  the  difadvantage  of 
deteriorating  rotations,  efpecially  as  the  circumdances  under  which  they  are  put 
in,  are  fuppofed  by  fome  to  be  unfavourable,  on  account  of  the  land,  after  tur- 
nips and  potatoes,  from  the  tillage  which  is  required  for  fuch  crops,  being  left  in 
too  light  a date  for  the  growth  of  beans.  It  has  the  advantage  alfo  of  leaving 
the  land  perfe6Ily  clean,  and  in  a fertile  condition-  And  likewife  proves,  in  the 
writer’s  opinion,  that  great  attention  may  be  had  to  the  keeping  of  land  clean, 
and  in  heart,  by  gentle  modes  of  cropping,  without  the  danger  of  immediate 
injury  being  fudained  by  it-  It  is  further  fuppofed  that  if  beans  or  wheat  had 
been  the  crop  of  the  fourth  year  upon  the  manure  in  place  of  the  potatoes, 
the  profit  on  the  whole  would  have  been  more,  without  the  ground  being  left 
in  a lefs  rich  condition. 

The  two  lad  courfes  demondrate,  that  from  there  being  but  one  grain  crop 
in  fix  years,  though  cabbages,  by  being  removed  from  the  land,  exhaud  j three 
crops  of  beans  are  fufficient  to  preferve  the  land  for  a good  wheat  crop,  befides 
leaving  it  in  a good  date.  They  are,  therefore,  profitable  courfes,  and  fuch  as 
are  fuited  to  the  obtaining  of  perfe£t  cleannefs  of  culture.  In  the  latter  courfe, 
the  profit  is,  however,  lefs,  from  the  circumdance  of  potatoes  being  introduced. 


Rotation  X, 

Courfe. 

Produce. 

Value. 

'■ 

s.  d. 

1 Beans 

3 qrs.  . 

. 420 

2 Beans  . 

4 qrs.  . 

. 560 

3 Beans  . 

4 qrs.  6 bufliels 

. 640 

4 Cabbages 

8^  tons  . , 

. 226 

_5  Beans  . 

4 qrs.  . 

. 560 

6 Wheat  . 

4 qrs,  I bufliel . 

. 8 15  0 

31  15  6 

Per  annum 

£-6  5 
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Rotatfov  Xf.  Rotation  XIT. 


Courfe. 

PnxJuce, 

Value. 

Courfe. 

Produce. 

Value. 

£■  s. 

d. 

£• 

.V. 

I Beans  . 

3 qrs.  7 pecks  . 

4 2 

9 

t Beans 

3 qrs.  . . . 

• 4 

2 0 

a Barley  . 

4 qrs.  7 bufliels 

• 5 7 

6 

■2  Wheat  . 

2qis.  6^  bufliels 

. 6 

2 6 

3 Beans 

4 qrs.  . 

. 5 6 

0 

3 Beans 

3 qrs.  bufliels 

• 4 

9 6 

4 Barley  . 

5 qrs.  4 bufliels 

. 7 o 

0 

4 Wheat  . 

3 qrs.  bufliels 

• 7 

8 9 

5 Beans  . 

4 qrs.  I bufliel  . 

• 5 9 

0 

5 Beans 

.3  qrs.  . . . 

• 4 

2 0 

6 Wheat  . 

3 qrs.  I bufliel  . 

. 6 15 

0 

6 Wheat  . 

3 qrs.  . 

. 6 

10  Q 

34  0 

3 

32 

14  9 

Per  annum  . 

£■■  S 13 

4 

Per  annum 

• £■  5 

9 I 

It  is  evident,  from  the  firll:  of  thefe 

courfes,  that  fuccefiive  crops 

of  beans  have 

a confiderable  ameliorating  power,  as  both  the  cabbages  and  beans  after  them 
were  very  good.  Their  effeffs  in  preferving  the  fertility  arifing  from  the  old 
turf  is  likewife  obvious,  as  well  as  that  of  keeping  the  land  perfe£lly  free  from 
weeds,  at  the  fame  time  that  a good  profit  is  afforded.  It  alfo  affords  a ftrong 
proof  of  the  advantage  of  a careful  method  of  cropping  newly  broken  up 
lands. 

Such  courfes  fliould,  confequently,  be  more  frequently  employed  on  all  thofe 
ftiff  and  retentive  deferiptions  of  land  on  which  beans  can  be  grown,  both  with 
the  view  of  immediate  profit,  and  the  benefits  that  enfue  from  the  land  being 
kept  clean. 

The  fecond  courfe  affords,  in  the  writer’s  opinion,  an  example  of  a good  and 
correft  mode  of  pra£fice,  without  much  exhauflion,  though,  if  compared  with 
the  preceding  courfe,  there  appears  to  be  a flight  degree  of  deterioration  from 
the  wheat,  in  that  being  a quarter  more.  It  may,  however,  be  adopted  as  a 
very  profitable  rotation.  The  laft  of  thefe  courfes  is  well  known  to  be  a very 
profitable  one  on  the  richer  forts  of  heavy  foils ; and  it  is  here  fliewn  to  anfwer 
well  on  fuch  as  are  of  an  inferior  quality,  even  without  the  application  of  ma- 
nure. The  pow’er  of  bean  crops,  in  preferving  the  fertility  of  lands  newdy  broken 
up  from  fward,  is  likewife  evinced  by  the  fixth  crop,  though  inferior  to  others. 
This  rotation  fhould  not,  however,  in  general  be  attempted,  except  on  the 
richefl  kinds  of  heavy  foils.  ' ' 
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Rotation  XIIJ.  Rotation  XIV. 


Ciirfe. 

Produce.  Valutf. 

Courfe. 

Produce. 

Value. 

£■ 

s.  d. 

s. 

d. 

1 Turnips  . 

3 tons  . . . o 

12  0 

I Turnips 

3 tons 

. 0 

12 

0 

2 Ditto  . 

5t  tons  ...  I 

2 0 

2 Cabbages . 

6 tons  . 

• I 

10 

0 

3 Oats  . . 

9 qrs.  ....  8 

12  0 

3 Oats  . 

. 

10  qrs.  buthels 

. 10 

2 

4 

4 Potatoes  . 

2j2  buthels  . . 6 

6 0 

4 Cabbages  . 

8 tons 

• . a 

0 

0 

5 Beans  . . 

3 qi  s.  I bufliel  . 4 

5 0 

5 Beans  . 

• 

3 qrs.  5 buthels 

• 5 

17 

0 

6 Wheat 

3 qrs.  3 buftiels  . 7 

5 0 

6 Wheat 

• 

3 qrs.  . . 

. 6 

10 

0 

28 

2 0 

26 

II 

4 

Per  annum  . £.  4 

13  8 

Per  annum  . 

E 4 

8 

6 

« 

Rotation 

XV. 

Couife. 

Produce. 

Value. 

s.  d. 

1 Turnips  . 

3| tons  . 

. 

14  0 

2 Potatoes  . 

1 54  buthels 

• 

3 

17  0 

3 Oats  . . 

8 qrs.  butliels  . 

8 

I 11 

4 Cabbages  . 

8 tons 

• 

2 

0 0 

3 Beans  . . 

3 qrs.  5 buthels 

4 

17  0 

6 Wheat 

3 qrs.  I butliel 

6 

15  0 

26 

4 11 

Per  annum  . 

4 

7 6 

The  firft  of  the  above  courfes  exhibits  the  utility  of  repeated  turnip  crops  in  the 
preparation  of  this  kind  of  foil  for  grain  crops,  the  produce  of  the  oats,  from 
the  pulverifation  they  effefled,  being  very  greut.  It  is  obferved  that  oats  are 
moftly  fown  on  newly  broken  up  lands,  but  never  with  much  fuccefs  on  fuch  as 
are  wet.  The  exhauftion  of  the  foil  in  this  courfe  feems  not  to  have  been 
great,  though  the  oats  were  followed  by  potatoes,  which  are  known  to  exhauft, 
as  the  fucceeding  bean  and  wheat  crops  were  both  good,  but  more  efpecially 
the  latter. 

It  is  obvious,  however,  that  as  turnips  and  cabbages  cannot  be  produced  to 
advantage  on  fuch  cold  wet  foils  without  much  manure,  that  fuch  rotations  mull 
be  the  moft  beneficial  and  proper  on  the  drier  forts  of  land,  where  fuch  crops 
can  be  grown  and  fed  on  the  ground. 

It  is  obferved  by  the  experimenter,  that  the  grofs  product  in  the  fecond 
courfe  is  not  to  be  compared  with  the  firft,  as  the  potatoes,  affording  fix  guineas, 
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left  no  profit.  The  largenefs  of  the  produce  of  oats  feems  to  fhevv  the  benefi* 
cial  eflPefts  of  cabbage  crops  in  preparing  the  foil.  The  inferiority  of  the  wheat 
crop,  when  compared  wdth  that  in  the  firft  of  thefe  rotations,  is  fuppofed  to  de- 
pend on  the  want  of  manure.  Notwithftanding  there  are  two  crops  of  cab- 
bages and  one  of  turnips  in  this  courfe,  it  appears,  the  author  fays,  to  be  profit- 
able. It  would  feem,  how^ever,  to  be  the  moft  fuited  to  the  dry  kinds  of  foils. 

In  comparing  the  third  rotation  with  the  two  that  precede  it,  the  deteriorat- 
ing  properties  of  potatoes  are  evidently  much  greater  than  thofe  of  either  tur- 
nips or  cabbages,  from  the  inferiority  of  the  oat  crop  that  followed  them.  It 
is  indeed  fuggefted  by  the  infiitutor  of  the  experiment,  that  “ wherever  potatoes 
inter  with  a fmall  produce,  the  expences  more  than  abforb  the  value.” 


Rotation  XVI. 

Rotation  XVII. 

Courfe. 

Produce.  Value. 

Courfe. 

Produce. 

Value. 

L 

s.  d. 

L 

S. 

d. 

1 Turnips  . 

3 ^ons  ...  0 

12  0 

1 Turnips 

. 5I  tons  . 

, 0 

14 

0 

2 Beans  . . 

4 qrs.  ...  5 

6 0 

2 Barley 

. 5 qrs.  I peck  . 

• 5 

0 

7 

3 Oats  . . 

8 qrs.  7 bufliels  . 8 

9 9 

3 Oats  . 

. 5 qrs.  5 bufliels 

• 5 

1 1 

3 

4 Cabbages . 

6 tons  ...  1 

1 0 0 

4 Barley 

. 4 qrs.  . . . 

. 4 

10 

0 

5 Beans  . . 

3 qrs.  6 bufliels  . 5 

0 0 

5 Beans  . 

. 3 qrs.  . . . 

• 4 

2 

0 

6 Wheat 

3 qrs.  2 bufliels  . 7 

0 0 

6 Wheat 

. 2 qrs.  . . 

• 4 

10 

0 

27 

17  9 

24 

7 

10 

Per  annum  . 4 

12  1 1 

Per  annum  . 

L 4 

1 

3 

' 

Rotation  XVIII. 

Courfe. 

Produce. 

Value. 

£.  s.  d. 

1 Turnips  . 

3 tons 

. 

0 12  0 

2 Wheat 

2 qrs.  7 

bufliels 

650 

3 Oats  . . 

4 qrs.  6 

^ bufliels  . 

4 16  I 

4 Wheat 

2 qrs.  5 

bufli.^peck 

5 5 

5 Beans  . . 

2 qrs. 

• • • 

2180 

6 Wheat 

I qr.  7 

bufliels . 

450 

24  I 5 

Per  annum  . f.  4 o 2 


The  refult  of  the  firft  of  the  above  courfes  difpidys  the  advantage  of  beans 
over  potatoes  in  refpe£t  to  profit.  In  the  fecond  rotation  the  land  being  left 
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foul  and  in  bad  condition,  {hews,  by  the  lightnefs  of  the  wheat  crop,  when 
compared  with  thofe  in  other  courfes,  that  great  exhauflion  had  been  produced 
by  it.  The  laft  rotation  exhibits  a {till  worfe  praflice  ; and  that  the  land  is  left 
in  a more  deteriorated  and  foul  iituation  by  three  wheat  crops.  Such  courfes 
can,  therefore,  never  be  had  recourfe  to  with  either  the  view  of  profit  or  that 
of  keeping  the  land  in  order. 

Rotation  XIX.  Rotation  XX. 


Courfe. 

Produce. 

Value. 

Courfe. 

Produce. 

VJue. 

s. 

d. 

£‘ 

S, 

d. 

I Potatoes  . 

106  buthels  . 

. 2 

13 

0 

I Potatoes  . 

105  buthels 

. 2 

12 

6 

2 Turnips  . 

4i  tons  . 

. 0 

18 

0 

Cabbages 

5 tons  • . 

. I 

5 

0 

3 Potatoes  . 

136  bulliels 

• 3 

8 

0 

3 Potatoes  . 

no  buthels 

. 2 

15 

0 

4 Potatoes  . 

198  bufliels 

• 4 

^9 

0 

4 Cabbages 

4 tons 

. I 

0 

0 

5 Beans  . . 

2 qrs.  . . 

. 2 

i3 

0 

5 Beans  . . 

2 qrs.  2 butliels 

• 3 

4 

0 

6 Wheat 

I qr.  6 butbels 

• 4 

0 

0 

6 Wheat 

c qrs.  . . 

• 4 

10 

0 

18 

16 

0 

IS 

6 

6 

Per  annum 

E 3 

2 

8 

Per  annum 

E 2 

1 1 

0 

Courfe. 

Rotation  XXI. 

Produce.  ' 

Value. 

d 

I Potatoes  . 

104  buthels 

2 

12 

0 

2 Ditto  . 

126  buthels 

3 

3 

0 

3 Ditto  . . 

97  buthels  . . 

2 

8 

6 

4 Cabbages 

3 tons 

0 

IS 

0 

5 Beans  . . 

I qr.  7 buthels 

2 

IS 

0 

6 Wheat 

I qr.  4 bufliels 

3 

10 

0 

1536 

Per  annum  . a to  7 


By  thefe  courfes,  the  deteriorating  efTefts  of  potatoe  crops  are  fully  demon- 
ftrated.  With  manure,  in  the  proportion  already  explained  in  the  fourth  crop, 
the  beans  which  fucceeded  were  a very  poor  produce ; and  the  wheat,  though 
the  only  white  crop  in  fix  years,  is  ftated  to  be  a “ miferable  produce  in  a very 
good  year.”  It  is  obferved  that  in  the  fourth  courfe,  where  there  were  two 
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crops  of  wheat,  with  three  of  beans,  the  concluding  wheat  crop  afforded  three 
quarters  one  bufliel  without  any  manure  ; a difference  that  is  highly  ftriking.  And 
that  in  the  eighth,  three  crops  of  beans,  and  two  of  cabbages,  were  followed 
with  very  good  wheat,  though  cabbages  removed  from  the  ground  exhaufi: ; but 
in  thefe  courfes  there  are  fcarcely  any,  except  fucceffive  wheat  crops,  that  ex- 
hauft  the  land  fo  greatly  as  potatoe  crops. 

The  fecond  courfe  difplays  little  elfe,  in  the  writer’s  opinion,  than  a continued 
lofs  ; and  the  third  affords  a proof  of  the  lowed:  decreafe  of  produce  that  can  be 
fuppofed  on  newly  broken  up  land  ; befides,  the  foil  left  fo  foul  and  deteriorated, 
that  the  whole  of  its  fertility,  from  improvement,  and  the  decay  of  the  old  tuif, 
appears  removed.  It  makes  ftrongly  againft  potatoes,  which  can  probably  only 
be  introduced  with  advantage  as  a cleaning  crop,  and  where  manure  is  plentiful. 


Rotation  XXII. 

Rotation  XXIII. 

CO'jrfe. 

Pix)duce. 

Value. 

Courfe. 

Produce. 

Value. 

c. 

s. 

d. 

£■ 

S, 

d. 

I Potatoes 

. lOO  bufliels 

• - 2 

10 

0 

I Potatoes 

. lOI  bufliels 

. 2 

10 

6 

s Beans  . 

3 qrs.  . . . 

. 4 

2 

0 

2 Barley  . 

. 4 qrs.  7 bufliels 

• 5 

7 

6 

3 Potatoes 

. J42  bufhels 

• 3 

1 1 

0 

3 Potatoes 

. 127  bufliels 

• 3 

3 

6 

4 Barlejr 

. 5 tons  . 

. I 

5 

0 

4 Barley 

. 3 qrs.  2 bufliels 

• 3 

15 

0 

5 Beans  . 

. 2 qrs.  3 bufliels 

• 3 

10 

0 

5 Beans  . 

. 2 qrs.  7 bufliels 

• 3 

19 

0 

6 Wheat 

. z qrs.  I bufliel 

• 4 

IS 

0 

6 Whea 

. 2 qrs.  5 bufliels 

• 5 

15 

0 

19 

13 

0 

24 

10 

6 

Per  annum  . 

L 3 

5 

6 

Per  annum  . 

£’  4 

I 

9 

Rotation  XXIV. 


Courfe. 

Produce. 

Value. 

■ 

£.  s.  d. 

I Potatoes  . 

100  bufliels 

2 10  0 

2 Wheat 

2 qrs.  1 bufliel 

. 4 1$  0 

3 Potatoes  . 

104  bufliels 

. 2 12  0 

4 Wheat 

2 qrs. 

0 

0 

• 

; ■ 5 Beans  . . 

2 qrs.  2 bufliels 

. 340 

A ■ w 6 Wheat  . 

I qr.  6 bufliels 

• 

4, 

0 

0 

-ihi.  . 

21  II  5 

1 '1  ’ 

Per  annum 

. £.  3 II  10 

By  the  fird  of  thefe  courfes  the  exhauding  effects  of  potatoes  is  rendered 
dill  more  evident,  but  the  effects  of  the  beans  are  fomewhat  different. 
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From  the  fecond  it  is  clear  that  barley  fucceeds  better  after  potatoes  than 
wheat,  while  the  inferiority  of  the  fecond  crop  proves  that  the  preparation  they 
afford  is  not  perfe6tly  fuitable,  and  that  the  wheat  that  fucceeds  is  affected  by 
their  deteriorating  property.  The  third  courfe,  befides  confirming  different  re- 
fults  that  have  been  dated,  affords,  by  a comparifon  with  the  twelfth,  proofs  of 
the  utility  of  alternating  beans  and  wheat. 


Rotation  XXV, 

Rotation  XXVI. 

Courfe. 

Produce. 

Value. 

Courfe. 

Produce. 

Value 

s. 

d. 

s. 

d. 

1 Potatoes  . 

98  bufliels  . . 

. 2 

9 

0 

I Potatoes  . 

lOi  bufliels 

2 10 

6 

2 Turnips  . 

4 tons  . . . 

. 0 

16 

0 

2 Cabbages . 

6 tons 

I 10 

0 

3 Cabbages . 

54-  tons  . . 

. I 

7 

6 

3 Cabbages  . 

54  tons  . . . . 

I 7 

6 

4 Potatoes  . 

270  bufliels 

. 6 

15 

0 

4 Cabbages . 

3 tons 

0 IS 

0 

5 Beans  . 

2 qrs.  2 bufliels 

3 

4 

0 

5 Beans  . 

2 qrs.  6 bufliels 

3 

0 

b Wheat 

2 qrs.  2 bufliels 

• S 

0 

0 

6 Wheat  . 

2 qrs.  2 bufliels 

S 0 

0 

^9 

1 1 

6 

14  19 

0 

Per  annum  . 

3 

3 

Per  annum  . ' C 

2 9 

10 

' • 

Rotation  XXVII. 

Courfe. 

Produce. 

Value. 

i:- 

d. 

1 Potatoes 

. 100  bufliels 

2 10 

0 

• 

2 Potatoes 

. 1 1 5 bufliels 

2 1 7 

6 

3 Cabbages 

. 3 i tons  . 

0 17 

6 

4 Cabbages 

. 34  tons  . . . 

0 17 

6 

5 Beans  . 

. 2 qrs,  2 bufliels 

3 4 

0 

6 Wheat 

2 qrs. 

4 10 

0 

14  16 

6 

Per  annum  . £ 

2 9 

5 

In  the  firft  of  the  above  courfes,  though  the  potatoes  of  the  fourth  crop  were 
manured  for  as  has  been  explained,  the  poornefs  of  the  wheat  crop,  which  was 
the  only  one  of  the  grain  kind  in  fix  years,  proves,  it  is  fuppofed,  the  exhauft- 
ing  effects  of  cabbage  and  turnip  crops,  when  removed  from  the  ground,  in 
combination  with  potatoes,  to  be  confiderable ; and  from  the  fecond  it  is  evi- 
dent that  cabbages,  when  not  confumed  upon  the  foil,  are  fo  prejudicial  as  not 
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to  permit  the  ameliorating  powers  of  beans  to  fecure  a favourable  crop  of  wheat. 
Neither  this  nor  the  preceding  courfe  is,  therefore,  profitable.  The  Jaft  is  ob- 
ferved  to  be  a rotation  of  nothing  but  lofs,  and  which  further  Ihews  the  ex- 
haufting  eflefts  of  potatoes  and  cabbages,  when  removed  from  the  ground,  to 
be  very  confiderable. 


Rotation  XXVIII,  Rotation  XXIX. 


Courfe. 

Produce. 

Value. 

Courfe. 

Pioduce, 

Value. 

C.  s. 

d. 

s. 

d. 

I Potatoes  . 

96  buflieli 

, 2 8 

0 

I Potatoes  . 

100  bufliels 

. 2 

10 

0 

2 Beans  . . 

3 t peck 

. 4 2 

4 

2 Barley 

4 71  bufliels 

• 5 

8 

9 

3 Cabbages  . 

6^  tons  . 

. I 12 

6 

3 Cabbages . 

4 tons 

. I 

0 

0 

4 Cabbages  . 

4 tons 

. I 0 

0 

4 Barley 

4 qrs.  I bufliel 

• 4 

12 

6 

5 Beans  . . 

2 qrs.  2 bufliels 

• 3 + 

0 

5 Beans  . . 

3 qrs.  . . 

• 4 

2 

0 

6 Wheat  . 

2 qrs,  3 bufliels 

• 5 S 

0 

6 Wheat  . 

2 qrs.  6 bufliels 

. 6 

0 

0 

17  II 

10 

23 

t3 

3 

Per  annum  . 

a 18 

7 

Per  annum  . 

£•  3 

18 

10 

Rotation  XXX. 


Courfe. 

Produce. 

Value, 

s. 

d. 

1 Potatoci  . 

99  bufliels 

2 

9 

6 

2 Wheat 

2 qrs.  7 bufliels 

6 

S 

0 

3 Cabbages . 

44  tons 

I 

2 

6 

4 Wheat 

3 qrs.  6bufli.  i|  pks. 

8 

I 

6 

5 Beans  . . 

2 qrs.  6 bufliels 

3 

16 

0 

6 Wheat 

2 qrs. 

4 

10 

0 

26 

4 

6 

Per  annum  . £. 

4 

7 

S 

It  is  obferved  that  the  rotations  in  which  potatoes  and  cabbages  not  con- 
( fumed  on  the  land  enter  in  any  confiderable  degree,  all  fliew  the  fame  thing  j 
tl  which  is,  that,  under  particular  circumftances,  they  are  both  prejudicial  in  ex- 
I haufting  the  foil. 

' The  two  latter  of  the  above  courfes,  when  compared  with  thofe  of  eleven 
I and  twelve,  difplay  the  advantages  of  beans  over  potatoes  and  cabbages  in  a 
r very  ftriking  manner. 


522  Cultitatlon  of  Arable  Z^and, — -Effects  of  different  Modes  of  Ci’opplng^ 


Rotation  XXXI, 

Rotation  XXXII. 

Courfe. 

Produce. 

Value. 

Coiitfe. 

Prodiicc. 

Value. 

S. 

d. 

d. 

J Potatoes 

. too  bufliels  . 

. 2 

to 

0 

I Potatoes 

. 100  bufliels 

2 

10 

6 

a Turnips 

. 4 tons 

. 0 

16 

0 

2 Cabbages 

. 5 tons 

I 

5 

Q 

.3  Turnips 

• 

• 

a 

o 

. I 

0 

0 

3 Turnips 

. 4 tons  . . 

Q 

i6 

Q, 

4 Potatoes 

. a88  bufliels 

' 7 

4 

0 

4 Cabbages 

. 4 tons  . . . 

I 

0 

Q 

5 Beans  . 

. 3 qrs.  . . 

• 4 

2 

0 

5 Beans  , 

. 3 qrs.  . . , 

4 

2 

Q 

6 Wheat 

, a qrs,  7 bufhels 

. 6 

5 

0 

6 Wheat 

. 2 qrs,  6 bufliels 

6 

0 

0 

at 

17 

0 

13 

6 

Per  annum  . 

£■  3 

12 

IQ 

Per  annum 

£.  2 

13 

3 

Rotation  XXXHI. 


Courfe. 

Produce. 

Value. 

Si 

d. 

j Potatoes  . 

100  bufliels  , 

- 2 

to 

0 

2 Potatoes  . 

1 1 2 bufliels 

• 2 

16 

0 

3 Turnips  . 

4 tons 

• 0 

16 

a 

4 Cabbages . 

4|tons  . 

. I 

2 

6- 

3 Beans  . 

2 qrs.  5 bufliels 

. 3 

0 

6 Wheat 

I qr,  3 bufhels 

• 5 

5 

0 

16 

2 

6 

Per  annum  . 

£.  2 

13 

9 

The  profit  of  the  fir  ft  of  thefe  courfes  is  too  trifling  to  recommend  it ; and 
-the  products  of  the  fifth  and  fixth  years’  crops  are  fuggefted  to  be  iefs  than  they 
ought  to  be,  from  the  cjrcumftance  of  manure  being  applied  in  the  fourth,  and 
there  being  only  one  grain  crop  in  the  courfe.  Therefore  potatoes^  even  when 
manured  for,  leave  the  foil  in  no  very  advantageous  fituation  for  the  growth  of 
wheat,  though  aflTifted  by  the  cleaning  and  improving  qualities  of  beans. 

The  fecond  and  third  courfes  are  equally  decifive  in  fhewing  the  exhaufting 
effects  both  of  potatoe  and  cabbage  crops,,  when  not  confumed  on  the  land,  and 
that  they  are  courfes  that  Ihould  feldom  be  employed  where  they  cannot,  be  ma? 
nured  for  and  fed  off  upon  the  ground.. 
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Rotation  XXXIV.  ' Rotation  XXXV. 


CourCe. 

Pioduce. 

Value.  Courfe. 

Produce. 

Value. 

c. 

s.  d. 

s. 

d. 

I Potatoes  . 

98  buthels 

a 

90  I Potatoes  . 

TOO  bufliels 

. 2 

10 

0 

2 Beans  . . 

3 qrs.  I peck  , 

4 

29  2 Barley 

4 qrs.  6 bufli.  3 pks 

>•  5 

6 

10 

3 Turnips  . 

4 tons  . . 

0 

0 3 Turnips  . 

4 tons  . 

. 0 

16 

0 

4 Cabbages . 

54  tons 

I 

7 <5  4 Barley 

4 qrs. 

' 4 

10 

0 

$ Beans  . 

3 qrs.  . . ; 

4 

20  5 Beans 

3 qrs. 

4 

2 

0 

6 Wheat  . 

2 qrs.  6 bulhels 

6 

00  6 Wheat 

3 qrs.  . . 

. 6 

ro 

0 

iS 

n 3 

23 

14 

10 

- 

Per  annum  . 

3 

2 10 

Per  annum  . 

19 

I 

Rotation  XXXVI. 

Courfe. 

Produce.  Value. 

£. 

s.  d. 

I Potatoes 

. 100  bufliels  . . a 

10  0 

2 Wheat 

. 2 qrs.  6 bufliels  . 6 

0 0 

3 Turnips 

. 4 tons  . . . o 

16  0 

4 Wheat 

. 2 qrs.7  bufli.  2ipks.  6 

8 0 

5 Beans  . 

. 2 qrs.  6 bufliels  . 3 

16  0 

6 Wheat 

. 2 qrs.  6 bufliels  . 6 

0 0 

25 

10  0 

Per  annum  . £.  4 

5 0 

The  firft  of  the  above  rotations  exhibits  the  eftefls  of  potatoes  and  cabbages  ftill 
further.  The  fecond  courfe  alfo  fliews,  that  while  the  turf  of  newly  broke  up  foils 
is  in  a ftate  of  decay,  fpring  corn  fucceeds  well  after  potatoe  crops.  It  likewifo 

I proves,  that  three  grain  crops  may  be  grown  in  fix  years  without  the  foil  being 
greatly  exhaulled,  when  proper  attention  is  paid  to  the  nature  of  the  intervening 
crops. 

The  injurious  confequences  of  cropping  land  with  grain,  and  other  forts  of 
il  crops,  that  exhauft  in  a high  degree,  may  probably  be  prevented  in  the  beft. 
manner  on  the  more  ftiff  and  retentive  forts  of  land,  whether  of  the  clayey  or 

II  'loamy  kinds,  by  the  interpofing  of  bean  and  clover,  or  tare  crops,  between 

*'  them,  as  the  experiments  detailed  above  have  fhewn  the  former  to  polTefs  the 

(I  power  of  ameliorating  the  condition  of  fuch  foils;  and  the  latter  feems  not 

i lefs  calculated  for  the  fame  purpofe,  as  it  is  known  to  grow  well  on  thefe 

I forts  of  land : and  on  thofe  of  a more  light  and  dry  quality,  whether  fandy 


1 
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or  of  a gravelly  nature,  the  intermixing  of  turnip,  pea,  and  other  crops  of 
the  fame  fort,  with  thofe  of  corn,  may  be  equally  fuccefsful.  In  many  cafes, 
efpecially  on  the  more  heavy  kinds  of  foil,  it  may  be  neceflary  and  highly  bene- 
ficial to  take  two  green  crops  for  one  of  grain.  This  is  a praftice,  that  the  re- 
fults  of  the  trials  juft  detailed  place  in  an  advantageous  point  of  view,  and 
which  has  extended  itfelf  over  a confiderable  traff  of  land  with  great  fuccefs 
in  tlie  county  of  Middlefex  ; and  by  which,  from  the  cleannefs  of  the  cultiva- 
tion, and  the  great  vigour  of  the  land,  in  confequence  of  the  few  corn  crops,, 
the  grain  is  found  of  a fupcrior  quality.  It  is  indeed  remarked  by  a writer  of 
confiderable  experience,  that  land  under  common  circumftances  will  not  even 
bear,  wdthout  injury,  a corn  crop  every  tv.o  years.  This  is  fully  fhewn,  he  con- 
ceives, by  the  turnip  crops  in  Norfolk  being  uniformly  found  to  be  not  only  lefs 
certain,  but  much  lighter  than  formerly,  as  well  as  from  the  fame  remark  being 
applicable  to  the  clover,  and  probably  to  the  corn  crops.  Such  diminutions  in 
the  quantity  of  produce,  he  fuppofes,  demonftrate  that  the  valuable  and  fa-- 
vourite  rotation  of  that  difirifil,  as  turnips,  barley,  clover,  wheat,  is  fomewhat 
more  than  the  ground  can  fuftain,  as  it  appears  to  be  gradually  finking  under 
too  much  exhauftion.  With  the  aid  of  extenfive  fheep-walks,  he  thinks  the 
foil  not  even  able  to  fupport  the  depreftion  of  the  prefent  courfe  of  crops,, 
efpecially  when  a five-years’  courfe,  by  introducing  barley  after  wheat,  is  inju- 
dlcioufly  had  recourfe  to 

On  inclofed  lands,  of  different  kinds,  the  fame  author  recommends  the  follow- 
ing courfes  as  the  moft  proper  : For  the  beft  forts  of  land,  alternate  green  and 
white  crops;  for  fuch  as  are  of  a full  medium  quality,  three  green  crops  for  two- 
of  the  grain  or  white  kind  ; for  ordinary  land,  two  green  for  one  of  the  corn 
fort ; and  for  the  worft,  or  that  which  is  the  moft  exhaufted,.  as  downs  and 
fheep-walks,  three  green  crops  to  one  of  the  white  or  grain  kind. 

Cropping  in  thefe  methods  and  proportions  would,  it  is  fuppofed,  keep  the 
lands  perfettly  free  from  weeds,  and  in  a ftate  of  high  culture,  and,  “ under 
fuch  management,  might  be  continued  in  perpetual  aration,  with  a conftant  fuccej- 
fon  of  large  product s\.'*  Fefides,  the  farmer,  it  is  imagined,  by  adopting  fuch  a 
fyftem,  would  not  be  idly  flattered  “ by  a promifing  feed-time,  and  miferably 
difappointed  by  ^fcanty  harvefl,  as  is  frequently  the  cafe;  but,  on  the  contrary, 
be  fure  (at  leaft  as  far  as  depends  on  human  means)  of  reaping  a plentiful  re- 
turn for  all  his  labour  and  expence.” 


■»  Middleton’s  Report  of  the  Agriculture  of  Middlefex,  p.  158. 
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Various  arrangerpents  of  crops,  comprehending  different  numbers  of  the 
green  kind  to  thofe  of  grain,  may  be  formed.  The  following  are  judicioufly 
recommended  by  Mr.  Middleton,  and  are  in  the  proportions  of  from  two  to  five 
of  the  former,  to  one  of  the  latter: 


I ft.  Two  green  crops  to  one  of  corn.. 
Corn;  (orj  Peas; 

Clover ; Beans ; 

Peas : Corn. 


ad.  Three  green  crops  to  one  of  corn. 
Corn;  (or)  Corn; 

Clover;  Clover; 

Tares;  Peas  ; 

Turnips:  Beans. 

Which  is  four  crops  in  three  years. 


3d.  Four  green  crops  to  one  of  corn. 
Tares ; 

Potatoes,  or  cole,  for  fheep  feed  ; 
Turnips ; 

Corn ; 

Clover. 

Making  five  crops  in  four  years. 


4th.  Five  green  crops  to  one  of  corn. 
Peas ; 

Beans; 

Corn  ; 

Clover;  > 

Tares ; ‘ 

Turnips. 

Making  fix  crops  in  five  years. 


By  inculcating  and  adopting  fuch  methods  of  cropping  as  the  above,  the 
danger  of  exhaufting  the  fertility  of  the  foil  will  not  only  be  completely  pre- 
vented, but  the  injurious  confequences  of  weeds  be  guarded  againft,  which 
cannot  be  the  cafe  where  repeated  grain  crops  are  grown  in  fucceffion,  as  the 
experiments  detailed  above  fufficiently  prove,  and  which  are  ftill  further  con- 
firmed by  the  reports  of  different  counties,  that  have  been  lately  publiflied 
under  the  direflions  of  the  Board  of  Agriculture. 

The  following  has  been  fuggefted  as  a courfe  well  adapted  to  newly  broken 
up  lands,  of  the  heavier  and  more  w^et  kinds,  from  the  profit  of  beans  being  confi- 
derable  in  all  cafes  where  the  foil  has  not  been  exhaufted,  and  from  the  cir- 
cumftance  of  oats  being  a much  more  produftive  crop  than  either  barley  or 
wheat,  while  the  graffy  material  of  the  old  fward  is  in  a ftate  of  decay,  as  is 
fully  demonftrated  in  the  preceding  details.  The  clover  reftoring  the  dimi- 
nilhed  fertility  caufed  by  the  alternate  bean  and  oat  crop,  which  the  beans  in 
the  eighth  year  would  have  no  tendency  to  leffen,  while  the  wheat,  after  two 
fuch  ameliorating  crops,  could  fcarcely  avoid  being  an  abundant  crop : i,  beans ; 
a,  oats;  3, beans;  4,  oats  ; 5,  beans;  6,  oats;  7,  clover;  8,  beans  ; 9j  wheat** 


* Young’s  Annals  of  Agriculture,  vol.  XXIII. 
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It  is  evident,  however,  that  fuch  repeated  cropping  with  grain  crops,  although 
ameliorating  ones  may  be  interpofed,  mud  loon  confiderably  reduce  the  fertU 
lity  of  the  land,  and  of  courfe  can  only  be  had  recourfe  to  while  there  is  a 
large  portion  of  vegetable  matter  undergoing  decompofition  in  the  foil. 

And  it  is  recommended  as  an  improvement  in  the  cropping  of  uninclofed 
lands,  where,  from  the  circumdance  of  turnip  and  clover  crops  not  being 
capable  of  being  much  grown,  no  perfect  fydem  of  hulbandry  can  be  pur- 
sued, to  adopt  the  following  courfe  : firdyear,  barley;  fecond  year,  clover,  on  as 
much  as  manure  can  be  applied  over  to  preferve  the  plants  from  fudaining 
injury  by  the  clofenefs  of  the  bite  of  flieep  ; the  remainder  in  peas  in  the 
dri'I  method,  which  dmuld  be  twice  hoed,  being  earthed  up  at  the  latter 
operation  ; third  year,  wheat  ; fourth,  potatoes,  or  fpring  tares.  When  pota- 
toes, they  diould  be  planted  at  fo  early  a period,  as  that  they  may  admit  of 
being  taken  up  about  the  time  cattle  are  to  be  turned  in  Where  the  foil 
is  good,  and  fufhciently  light,  the  early  fort  might  probably  be  the  mod  pro- 
per in  fuch  cafes,  efpecially  in  fituations  near  large  towns,  where  there  is  great 
demand  for  them. 

It  has  been  found,  by  the  experience  of  different  cultivators,  that  fuch  lands 
as  have  had  their  fertility  greatly  reduced  by  injudicious  modes  of  cropping 
with  grain  in  too  frequent  fucceffion,  and  which  are  thereby  become  foul, 
and  in  a bad  condition,  may  often  be  redored  by  cropping  for  three  or  four 
years  in  fuch  courfes  as  that  what  are  termed  green  crops  may  enter  in  very 
large  proportion  with  more  profit,  and  as  little  difficulty,  as  by  being  laid  to 
the  date  of  padure.  In  this  view  the  crops  may  be  clover  for  two  years  ; then 
cole,  tares,  or  turnips,  the  land  being  previoufly  manured ; afterwards  beans 
or  peas,  the  crops  being  kept  perfeflly  clean  by  repeated  hoeing ; and  ladly 
barley,  or  in  fome  cafes,  perhaps,  wheat,  with  fuch  grafs  feeds  as  may  be 
adapted  to  the  nature  of  the  foil.  That  this  may  be  accomplilhed  with  great 
advantage  in  this  way,  there  can  fcarcely  be  a doubt  j fince  it  has  been  proved 
by  the  experience  of  the  mod  correft  agricultors,  that  any  determinate  quan- 
tity of  land  when  cropped  with  clover,  tares,  turnips,  or  other  dmilar  crops, 
wUJ  produce  twice  as  much  food  as  when  in  the  date  of  grafs  t- 

In  t’.e  common  methods  of  cropping,  on  drong,  wet,  clayey,  or  diff  loamy 
foils,  where  it  appears  probable,  as  has  been  already  feen,  that  the  prac- 
tice of  a naked  fallow  may  fometimes  be  required,  it  is  the  mod  improved 

* Middleton’s  Report  of  Mlddlefex. 

t Cartwright,  in  Communications  to  the  Board  of  Agriculture,  vol.  Ill 
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cuftom  to  make  it  the  preparation  for  the  firO;  grain  crop,  depending  upon 
feme  fort  of  green  one  for  thofe  that  follow,  without  repeating  it;  as  in  this 
way:  i,  fallow;  2,  barley  ; 3,  clover  ; 4,  wheat.  Or  where  manure  is  in 
abundance,  a preferable  courfe  in  fuch  cafes  may  be:  i,  fallow;  2,  wheat  ; 
3,  b.'ans  ; 4,  barley  ; 5,  clover  ; 6,  wheat.  But  even  on  this  defeription  of  foils 
it  may  be  more  advantageous  to  crop  in  this  manner:  i,  cabbages,  beans,  or 
peas;  2,  barley  or  oats;  3,  clover ; 4,  wheat:  or  1,  cabbages;  2,  oats;  3, 
beans  ; 4,  wheat  : or  to  begin  with  1,  beans  ; 2,  wheat ; 3,  cabbages ; 4,  bar* 
ley;  5,  clover  ; 6,  wheat.  And  even  in  particular  cafes,  where  there  is  good 
culture;  I,  turnips;  2,  oats  ; 3,  vetches ; 4,  wheat. 

In  breaking  up  thefe  foils  from  grafs  by  paring  and  burning,  the  courfe 
may  be:  i,  cole  ; 2,  beans;  3,  wheat  ; 4,  beans  i 5,  wheat.  Tares,  though 
properly  objetfed  to  by  fome  cultivators,  as  coming  too  late  in  the  fpring  on 
fuch  foils,  may  fometiines  be  beneficially  introduced  for  the  purpofe  of  being 
eaten  off  by  flieep,  or  mown  green  for  horfes,  milcli  cows,  young  dock,  and 
hogs*,  iiy  thefe  modes  of  cropping,  with  proper  attention  to  the  eating  the 
green  crops  off,  where  it  can  be  done  without  injury,  or  the  removing  of 
them  to  be  confumed  in  the  farm-yards,  or  other  places,  in  order  to  the  ma- 
nure being  afterwards  applied,  the  land  may  not  only  be  improved  by  being 
rendered  more  friable,  rich,  and  mellow,  but  be  kept  clean  and  free  from 
weeds. 

But  on  the  richer  deferiptions  of  loamy  foils,  as  well  as  thofe  of  the  fandy 
kind,  it  feems  to  be  the  praftice  of  the  mod  improved  arable  didriffs  to 
make  turnips  the  preparation  for  the  barley  crop,  and  clover  that  for  wheat, 
in  this  way:  i,  turnips ; 2,  barley  ; 3,,  clover ; 4,  wheat.  In  this  courfe  oats 
may  fometimes  be  fubdituted  for  the  barley  ; and,  indead  of  the  clover,  tares, 
chicor^,  or  fome  other  fort  of  artificial  grafs  feeds.  When  foils  of  this  kind 
are  broken  up  from  the  date  of  grafs,  and  the  procefs  of  paring  and  burning 
adopted,  the  courfe  fliould  be  •.  i,  turnips;  2,  barley  ; 3,  clover;  4,  wheat ; 5, 
turnips  ; 6,  barley;  7,  clover  ; 8,  wheat  ; 9,  turnips  ; 10,  barley.  If  the  ground 
i«  to  be  kept  in  tillage  only  a fhort  time,  the  mod  proper  courfe  may  be  : i, 
turnips;  2,  barley;  3,  clover;  4,  wheat;  5,  turnips;  6,  barley;  with  grafs 
feeds. 

But  where  the  praftice  of  paring  and  burning  is  not  adopted,  which  is  by 
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no  means  fo  common,  it  may  be  the  befl:  method  to  begin  by  beans  or  peas 
dibbled,  and  then  proceed  in  the  fame  manner  as  above.  In  thefe  cafes  the 
turnip  and  clover  crops  are  always  to  be  eaten  off  by  fl)eep,  or  fome  other 
kind  of  dock. 

In  the  more  dry  and  light  kinds  of  foils  of  this  nature,  pea  crops  may  be 
introduced,  efpecially  thofe  of  the  white  fort  dibbled  as  a fird  crop,  then  pro* 
ceeding  with  the  other  crops  in  the  above  manner.  Where  potatees  are  be- 
gun with,  more  of  the  replenilhing  crops  will  be  required,  on  account  of  their 
greater  deteriorating  qualities. 

On  the  merely  fandy  foils,  in  fome  didri6Is,  turnips  are  made  the  prepara- 
tion for  grafs,  as  well  as  grain  : and  it  is  found  that  there  are  none  of  thefe 
foils  fo  light,  as  that  they  will  not  afford  fuch  a crop.  The  courfe  is  commonly, 
I,  turnips  2,  barley;  3,  grafs  feeds.  The  grades  in  thefe  cafes  are  to  be  cul- 
tivated with  a view  to  the  feeding  of  flieep,  confequently  diould  be  fuch  as 
will  dand  for  fome  length  of  time,  as  it  is  by  no  means  a good  pra6tice  to 
break  up  again  too  foon  ; the  docks  fed  upon  the  turnips  during  the  winter 
feafon  not  being  provided  with  a due  quantity  of  food  on  fuch  new  layers  for 
their  fummer  fupport. 

It  is  remarked  that  In  Suffolk,  on  the  better  lands  of  this  fort,  the  layers  are 
often  planted  with  peas,  by  dibbling,  to  much  advantage,  after  being  broken 
up,  without  being  fed  with  dieep  in  the  fummer.  The  fucceeding  crop  of 
wheat  being  in  fuch  methods  much  larger,  the  following  courfe  is  faid  to  be 
an  excellent  one  for  fuch  foils  : i,  turnips  j 2,  barley  j 3,  trefoil  and  ray  grafs  j 
4,  peas  dibbled  ; 5,  barley  *. 

Where  foils  of  this  fort  are  poor,  or  partake  of  the  nature  of  heaths  or 
dmep  walks,  it  may  be  the  bed  pra6fice,  in  bringing  them  into  arable  cultiva- 
tion, to,  I,  pare  and  burn  for  turnips  ; 2,  turnips  j 5,  barley,  with  grafs  feeds. 
If  they  are  intended  to  be  kept  under  the  plough  longer  than  this  courfe, 
the  turnip  and  barley,  and  grafs  crops,  may  be  alternately  repeated  until  the 
f fth  or  feventh  year,  or  even  longer,  if  it  be  thought  necedary. 

And  as  we  have  feen  that  potatoes  exhaud  in  a confiderable  degree,  where 
they  are  adopted  as  the  fird  crop  ; in  breaking  up  fuch  foils,  they  mud  be  fuc- 
ceeded  by  ameliorating  crops,  fuch  as  turnips  and  grafs,  as  in  the  preceding 
courfes  f . Where  thefe  foils  are  poor,  and  of  the  light  blowing  kind,  their 

* Young’s  Report  of  the  County  of  Suffolk. 
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tenacity  mufl;  be  increafed  by  the  application  of  clay  in  fuitable  proportions, 
and  the  reeding  off  the  crops  by  flreep.  But  where  thefe  means  cannot  be 
adopted,  the  courfe  recommended  above  will  be  the  inofl:  proper. 

The  gravelly  and  flinty  foils,  when  of  the  lighter  kinds,  fliould  be  cropped 
in  fuch  a manner  as  may  be  the  moft  effeflual  in  preventing  their  moifture  froni 
being  dillipated,  and  their  fertility  from  being  impaired.  In  thefe  views  two 
or  more  green  crops  may  often  be  neceffary  for  one  of  grain  in  the  way  that  has 
been  deferibed  above  j or  i,  turnips  ; 2,  barley  ; 3,  clover ; 4,  wheat  ; 5,  tur- 
nips ; 6,  barley,  with  grafs  feeds.  Peafe,  tares,  and  cole,  may  alfobe  introduced 
with  great  propriety  in  courfes  for  thefe  foils.  Where  flints  abound,  as  hoeing 
cannot  be  pra£lifed  with  facility,  it  has  been  recommended  by  an  experienced 
cultivator  to  fow  the  turnips  thinly,  and  mix  a portion  of  cole-feed  with  them, 
by  which  means  an  abundance  of  flieep  food  may  be  produced  *.  The  grain 
crops,  efpecially  thofe  of  the  fpring  kind,  fliould  always  on  fuch  forts  of  foil, 
where  fufficiently  dry,  be  fown  early,  that  they  may  cover  the  ground  well 
before  the  hot  feafon  commences. 

On  the  heavier  deferiptions  of  thefe  foils,  beans  or  peas  may,  however,  fre- 
quently be  made  the  preparatory  crops  for  barley,  or  even  wheat,  in  this  way  : 
I,  beans  or  peas  ; 2,  barley;  3,  clover;  4,  wheat;  and  which  may  be  (fill  fur- 
ther varied  by  tares  and  turnips,  according  to  the  particular  ftate  of  the  land. 

On  the  thinner  kinds  of  chalky  foils,  and  fuch  old  down  lands  as  are  become 
fo  unproductive  of  herbage  as  not  to  be  capable  of  being  continued  in  the  ftate 
of  fheep  pafture,  it  may  be  the  moft  advantageous  method  of  cropping  when 
brought  into  tillage  to  make  turnips  or  fome  other  luxuriant  green  crop,  which, 
while  it  keeps  the  land  clean,  and  produces  a large  proportion  of  green  food  for 
the  fupport  of  fticep  or  other  animals,  is  beneficial  by  preferving  the  moifture, 
w^hich  in  fuch  forts  of  foil  is  liable  to  be  diffipated  too  quickly,  the  preparation 
for  grain.  In  thefe  intentions  the  courfe  may  be,  i,  turnips;  2,  barley  ; 3,  clo- 
ver ; 4,  wheat ; or  in  fome  cafes,  as  where  feed  weeds  are  liable  to  prevail  much, 
tw’O  crops  of  turnips  may  be  taken  before  any  grain  crop  with  utility  and  advan- 
tage. If  it  be  intended  to  keep  fuch  lands  longer  in  the  ftate  of  tillage,  two 
crops  of  turnips  may  be  again  grown  after  the  wheat,  which  will  leave  the  foil 
in  a high  ftate  of  preparation  for  barley,  then  faintfoin  may  be  introduced,  as 
affording  an  excellent  pafture  for  flieep  for  feveral  years.  In  thefe  cafes  the 
turnip  and  clover  crops  muft  conftantly  be  fed  off  by  flieep,  which  fliould  not 
be  removed  from  the  land  during  the  wffole  of  the  time  the  crops  are  in  con- 

* Boys  in  Con^munications  to  the  Board  of  Agriculture,  vol.  III. 
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fumption,  fach  other  kinds  of  dry  food  as  may  be  necelTary  being  conveyed  to 
them.  By  thefe  means  the  foil  will  be  left  in  the  beft  poflible  ftate  for  the 
growing  of  barley,  without  the  trouble  and  expence  that  muft  otherwife  be  in- 
curred for  manure. 

In  fome  inllances,  as  where  the  land  is  fufficiently  mellow  and  friable,  the 
mode  of  cropping  may  be,  i,  peas;  2,  oats  ; 3,  turnips  ; 4,  barley,  with  grafs 
feeds;  or  if  it  be  the  intention  of  the  cultivator  to  continue  the  courfe,  he  may 
proceed  with  turnips  or  peas  as  before,  clofing  the  rotation  with  faintfoin,  as 
affording  a pafture  for  Hieep  for  feVeral  years.  By  attention  in  cropping  and 
managing  lands  of  this  nature,  in  the  manner  that  has  been  juft  defcribed, 
great  improvements  may  be  made,  not  only  in  rendering  them  capable  of  af- 
fording valuable  grain  crops,  but  as  producing  a much  larger  proportion  of 
green  food  for  the  ufe  of  (beep  and  other  animals. 

In  the  cropping  of  peaty,  moory,  and  fenny  foils,  after  draining  them  of  their 
injurious  moifture,  fome  difference  muft  be  made  according  as  they  are  deep, 
or  only  poffefs  a flight  covering  of  the  peaty  matter.  Where  they  are  of  the 
deeper  kinds,  it  may  be  the  moft  judicious  pradlice  to  make  turnips,  potatoes, 
eubbages,  cole,  or  fuch  forts  of  crops  as  produce  much  ftiade,  and  by  preferving 
the  moifture  in  the  more  fuperficial  parts  of  the  foil,  promote  its  decompofition 
and  decay,  the  preparation  for  grain.  In  this  view  the  crops  may  be,  i,  tur- 
nips, cabbages  or  cole ; 2,  oats  ; 3,  turnips,  cabbages  or  cole,  as  before ; 4, 
oats ; 5,  clover ; 6,  wheat ; 7,  turnips,  &c.  as  above ; 8,  oats,  with  grafs 
feeds. 

From  the  great  exhaufting  property  of  potatoe  crops,  they  have  been  ob- 
jedled  to  by  fome  agricultors  ; but  on  foils  of  this  kind,  experience  feems  to 
fhew  them  to  be  highly  ufeful.  When  they  are  employed  the  courfe  may  be, 
I,  potatoes  ; 2,  oats  ; 3,  turnips,  cole  or  cabbage  ; 4,  the  fame  ; 5,  oats,  with 
grafs  feeds.  In  the  northern  parts  of  Scotland,  on  foils  of  this  kind,  the  em- 
ploying of  potatoes  as  a firft  crop  has  been  found  to  be  by  much  the  moft  cer- 
tain and  advantageous  mode,  the  fucceeding  crops  of  oats  being  not  only  more 
certain,  but  greatly  more  abundant  *. 

But  on  the  thinner  defcriptions  of  thefe  foils,  as  thofe  of  a moory  and  fenny 
nature,  and  where  the  fubfoil  is  of  the  ftiff  and  retentive  kind,  it  may  be  the  moft 
proper  pradlice  to  begin  with  cole,  and  make  it  the  preparation  for  grain  crops 
m this  w^ay  ; i,  cole;  2,  oats  ; 3,  cole  ; 4,  oats  ; or,  i,  cole;  2,  oats ; 3,  beans 
>yjth  dung;  4,  potatoes  j 5,  wheat ; 6,  cole  ; 7,  oats.  But  in  this  laft  method. 
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as  It  is  probable  that  by  potatoes  and  wheat  coming  together  there  may  be 
danger  of  the  land  being  too  much  exhaufted,  it  may  be  better  to  omit  the 
potatoes  and  introduce  beans  in  their  ftead,  which  we  have  feen  to  be  an  im^- 
proving  crop,  in  this  way:  i,  cole  ; 2,  oats,  the  land^being  dunged  ; 3,  beans  ; 
4,  wheat ; 5,  cole  ; 6,  oats.  It  would  feem  alfo  that  on  fome  of  thefe  foils  clo- 
ver might  be  introduced  with  advantage  as  a preparation  for  the  wheat  crops. 
It  is  a matter  of  great  confequence  on  fuch  foils  as  thefe  to  have  recourfe  to 
judicious  modes  of  cropping,  as  the  improvements  made  on  lands  of  this  kind 
by  fuch  means  are,  in  general,  much  greater  than  in  other  cafes. 

In  almoft  all  the  heavier  forts  of  land,  where  they  are  broken  up  from  the 
ftate  of  old  fward,  it  will  be  found  that  beans  are  by  much  the  beft  crop  to  be- 
gin with,  though  oats  are  moftly  fown,  as  the  decay  of  the  turfy  or  gralTy  mat- 
ter is  fo  favourable  to  their  growth,  that  they  feldom  fail  in  fuch  cafes  of  afford- 
ing an  abundant  crop.  Befides,  the  bean  crops  in  this  way  contribute  to  render 
the  fucceeding  tillage  more  effectual,  by  the  roots  penetrating  fo  deeply  into  the 
foil,  and  thus  in  many  inftances  become  an  excellent  preparation  for  wheat.  On 
the  lighter  forts  of  foil,  peas  might  like  wife  in  many  cafes  be  the  moft  advantageous 
crop  to  begin  with.  And  as  in  lands  that  have  remained  a great  length  of  time  in 
the  ftate  of  fward,  there  may  be  danger  of  the  firft  crops,  after  their  being  broken 
up,  being  injured  by  the  ravages  of  worms  and  grubs,  which  are  often  found  to 
exift  in  great  abundance  in  them,  it  may  be  advifable,  where  they  are  much  fu- 
fpefted,  to  adopt  the  praftice  of  paring  and  burning,  or  of  turning  the  graffy 
furface  completely  under,  to  fome  depth,  by  means  of  the  trench-plough.  The 
former  is,  however,  by  much  the  beft  praftice,  though  the  latter  may  be  highly 
ufeful  where  the  grafs  is  coarfe  and  cannot  be  ealily  removed  *.  But  where 
neither  of  thefe  methods  is  thought  advifable,  as  beans  are  not  fo  liable  to  be 
attacked,  it  may  be  proper  to  repeat  them.  It  has  alfo  been  fuggefted,  that  ad- 
vantage may  be  gained  in  this  view,  by  keeping  fuch  grafs  lands  as  are  to  be 
brought  into  tillage,  as  bare  and  clofely  fed  by  (heep  and  other  animals  as  pofti- 
ble  during  the  latter  fummer  months,  as  by  that  means  the  fly  may  not  be  fo 
much  invited  to  depofit  its  ova,  as  where  the  grafs  is  left  of  greater  length  f. 

Where  the  nature  of  the  farm  admits  of  the  ground  being  cultivated  under 
the  alternate  fyftem  of  grafs  and  corn,  or  in  what  is  moftly  termed  convertible 


* Dr.  VVilkinfon,  in  Communicatione  to  the  Board  of  Aprlculture,  vol.  III.  p,  140. 
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hufbandry,  which,  when  every  circumflance  is  fully  confidered,  is  certainly 
a very  advantageous  method,  it  will  be  necetfary  in  direfting  the  courfe  of 
crops  not  only  to  have  regard  to  the  particular  quality  of  the  land,  but  to  the 
growing  of  fuch  forts  of  roots,  plants,  or  other  productions,  as  may,  while  they 
contribute  to  clean,  improve,  and  prepare  the  foil  for  the  production  of  abundant 
grafs  crops,  be  the  beft  adapted  to  the  feeding,  rearing,  and  maintaining  of  thofe 
kinds  of  live  ftock  that  are  to  be  kept,  and  that  may  afford  the  moft  abundant 
and  regular  fupplies  at  the  different  feafcns  when  they  are  moft  wanted. 

In  this  way  the  loamy,  as  well  as  the  gravelly,  fenny,  and  the  thinner  kinds  of 
peaty  foils,  may  be  managed  to  great  profit ; as  by  their  having  many  of  the  green 
crops  fed  off  upon  the  land,  much  amelioration  and  improvement  muft  be  pro- 
duced while  in  the  flate  of  tillage,  that  muft  be  favourable  for  the  production  of 
grafs,  and  by  being  occafionally  laid  to  grafs  for  a few  years,  and  then  thickly 
ftocked  with  flieep  or  other  animals,  they  muft  undergo  an  excellent  preparation 
for  being  again  brought  into  tillage. 

This  fort  of  hufbandry  appears  to  be  praCtifed  with  great  advantage  in  North- 
umberland, it  having  been  found  that,  on  the  fandy  and  dry  light  loamy  foils, 
excellent  grain  crops,  efpecially  oats,  may  be  grown  by  the  lands’  remaining 
three  years  under  grafs,  clofely  eaten  with  fheep,  which  could  never  be  done 
while  they  were  managed  according  to  their  old  method  of  praCiice  *. 

Under  this  alternate  fyftem  of  hufbandry,  on  the  wetter  and  more  ftiff  kinds 
of  loamy  foil,  and  where  there  is  confidcrable  fertility,  the  courfe  may  be,  after 
breaking  up,  i,  beans  or  oats;  2,  turnips;  3,  barley;  4,  clover,  and  fome- 
times  winter  tares,  according  to  circumftances ; 5,  wheat ; 6,  turnip ; 7,  bar- 
ley ; 8,  grafs  feeds,  to  remain  in  the  ftate  of  pafture  for  three,  four,  or  more 
years,  as  may  be  found  the  moft  fultable ; or  break  up  for,  i,  oats ; 2,  beans  ; 
3,  wheat ; 4,  fallow  and  grafs  for  four  or  five  years.  But  on  thofe  of  the 
drier  defcription,  it  may  be  more  beneficial  to  begin  with,  i,  peas  or  tur- 
nips ; 2,  barley  ; 3,  clover ; 4,  wheat ; 5,  turnips  ; 6,  barley,  with  grafs  feeds, 
to  continue  in  the  ftate  of  pafture  for  not  lefs  than  three  years ; or,  in  fome 
cafes,  the  cultivator  may  begin  with  oats,  then  turnips,  and  afterwards  barley 
with  feeds,  to  remain  in  the  ftate  of  grafs  for  three  or  more  years.  It  may 
likewife  be  ufeful  where  much  green  food  is  required,  or  there  is  an  appre- 
henfion  of  danger  from  the  wire-worm  or  grubs,  to  begin  with  turnips  or  cab- 
bages, as  fuch  crops  moftly  fucceed  well  in  fuch  cafes  when  the  turf  is  well 


* Bailey  aad  Culley’g  corrected  Agricultural  Report, 
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reduced  and  broken  down  by  repeated  harrowing,  though  not  brought  to  a 
fine  Hate  of  mold  *. 

In  a well-cultivated  diftri£l  in  the  northern  part  of  the  kingdom,  different 
modes  of  cropping  are  faid  to  have  been  attempted  in  this  view  ; and  that  of 
I,  turnips;  2,  barley;  3,  clover;  4,  wheat,  has  been  tried  till  there  has 
been  an  evident  falling  off  in  the  crops,  efpecially  in  thofe  of  the  green  kind  j 
the  only  means  of  recovering  the  lands  in  fuch  cafes  being  that  of  letting  them 
remain,  after  their  being  three  years  under  the  plough,  an  equal  length  of 
time  in  the  flate  of  grafs ; “ by  this  mode,’*  it  is  obferved,  “ nature  has  time 
to  prepare  a fufficient  lea  clod,  which,  being  turned  up  for  the  turnip  fallow, 
will  infure  a vigorous  crop  of  turnips,  as  it  is  well  known  they  always  flourifh 
upon  frefli  land,  or  where  they  find  the  remains  of  a lea  clod  to  vegetate  in  f.”* 
And  it  is  added,  that  the  portion  of  ground  “ that  is  kept  in  grafs  for  three 
years,  breeds  and  fattens  fuch  a number  of  fheep,  as  leave  a confiderable  pro- 
fit, probably  equal  to,  if  not  more  than,  the  arable  crops  J.” 

Thefe,  as  well  as  many  other  fafls  of  the  fame  kind,  iliew,  in  the  mofl:  clear 
manner,  the  great  benefits  that  may  be  derived  from  the  cultivating  of  lands 
under  the  convertible  method  of  farming.  But  in  order  that  the  agricultor  may 
draw  from  it  the  greateft  poffible  advantage,  he  fhould  be  well  acquainted  with 
the  nature  and  management  of  different  forts  of  live  flock,  with  the  bell  means 
of  combining  them  with  arable  cultivation,  and  the  mofl  ready  and  convenient 
methods  of  breeding,  rearing,  and  fattening  them,  under  fuch  a connected  fyflein 
of  hufbandry. 

It  has  been  fuggefled  to  the  cultivators  of  the  lighter  and  more  friable  kinds 
of  foils,  or  fucb  as  are  proper  for  the  growing  of  barley,  that  w'here  the  keep- 
ing of  live  flock  is  the  principal  objefl,  the  following  crops,  in  nearly  the  order 


• Reverend  Mr.  Young,  in  Communications  to  the  Board  of  Agriculture,  vol.  III. 
t Bailey  and  Gulley’s  correfted  Report  of  the  County  of  Northumberland. 

} It  is  Rated  by  the  fame  writers  that  the  yearly  profit  of  a Ihecp  is  eftimated  at  not  lefs  than  from 
twenty  to  thirty  (hillings  ; fix  or  eight  of  which  are  fattened  on  an  acre  of  clover,  and  on  an  acre  of 
turnips  double  the  number.  By  this  fyftem,  it  is  fuppofed,  the  principal  advantages  of  folding  are  ob- 
tained without  any  of  its  inconveniences  : for  if  upon  an  average 

The  firft  year’s  clover  and  grafs  carry  7 Iheep  an  acre  for  20  weeks, 

a 5 - - 

3 3 ■ ■ 2o» 

And  the  turnips  - - -la  - - 20; 


That  is  . - - - 27  iheep  per  acre  for  20  weeks:  which  is  after  the 

rate  of  540  per  acre  for  one  week,  once  in  fix  years,  leaving  twenty-five  (hillings  a-head  profit. 
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in  which  they  ftand,  may  be  capable  of  fupplying  a continued  fuccelTion  of 
green  food,  of  the  beft  quality,  in  abundance  all  the  year  round : namely ; 
water-meadows — rye-grafs — rye,  cut  green — winter  tares — clover,  the  firfl;  crop 
— fpring  tares — clover,  the  fecond  crop — after-grafs  of  meadows  5 clovers  and 
feeds  of  all  forts — turnips — cabbages — potatoes — cole-^-Swedifli  turnips — tur- 
nip-rooted cabbage. 

“ Whoever,”  fays  the  intelligent  writer,  “ will  attend  to  the  raifing  of  the  fore- 
going crops,  on  a fcale  proportioned  to  the  fize  of  his  farm  and  the  number  of 
bis  live  (lock,  need  not  be  ftraitened  from  want  of  food  for  them  at  any  time  or 
feafon  of  the  year.  It  is  evident,”  he  thinks,  “ on  a bare  infpefiion  of  the  lift, 
that,  confidering  the  properties  of  the  different  plants,  and  the  feafons  when 
each  of  them  is  the  moft  fit  for  ufe,  they  complete  the  circle  of  the  year.  It 
may,”  fays  he,  “perhaps  be  ftarted  as  an  objection,  that  many  farms  are  without 
water-meadow; — very  true;  but  then  cole,  Swedifh  turnip,  and  turnip-rooted 
cabbage,  might  be  produced  in  fuch  quantity  as  to  be  fufficient  for  confump- 
tion  in  March  and  April,  during  which  months,  and  part  of  May,  they  are  in 
the  higheft  ftate  of  perfeftion.  Thefe  might  be  affifted,  or  even  fuperfeded,  by 
turnips,  potatoes,  carrots,  parfnips,  and  even  cabbages,  all  of  which  being  ga- 
thered while  in  the  greateft  perfeftion,  might  be  laid  up  in  ftore-pies,  both  with 
or  without  froft  or  fnow,  for  fpring  ufe.  Water-meadows,”  continues  he,  “ afford 
a vaft  deal  of  food  from  the  middle  of  March ; rye-grafs  from  the  ift  of  April;  rye 
from  the  beginning  of  May  ; winter-tares  foon  follow ; then  comes  clover,  the  firfl 
crop;Tpring  tares;  clover,  the  fecond  crop;  and  the  after-grafs  of  natural  meadows, 
clover,  &;c. ; which  will  continue  in  perfedlion  for  heavy  cattle  till  early  fown 
turnips  are  ready.  Later  fown  turnips  and  cabbages  will  be  fufficient  till  the 
end  of  February,  wdthout  ftoring ; about  which  time  the  cole,  Swedifh  turnip, 
and  turnip-rooted  cabbage,  will  come  in,  and  continue  good  through  March  and 
April,  and  even  May,  if  needful 

Where  lands  are  to  be  reftored  to  the  ftate  of  grafs  after  fome  time,  if  the 
hoeing  fyftem  be  praclifed  in  fuch  a manner  as  that  the  different  crops  may  be 
kept  in  a perfe6fly  clean  condition  ; and  where  the  green  kinds,  fuch  as  thofe  of 
turnips,  peafe,  and  beans,  are  put  in  on  three-feet  ridges,  in  double  rows,  and 
thofe  of  the  cabbage  fort  on  fimilar  ridges,  but  in  fingle  rows ; the  following 
rotations  have  been  fuggefted,  by  an  experienced  cultivator  t,  as  the  mofl  fuited 
for  any  length  of  time  to  different  forts  of  foil. 

* Middleton’s  Report  of  the  Agriculture  of  Middlefex. 

+ Clofe,  in  Communications  to  the  Board  of  Agriculture,  rol.  III. 
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Clay 

Turnips  or 
Cabbages 

Oats 

Beans  and 
Clover 

Wheat 

Turnips  or 
Cabbages 

Oats 

Beans  and 
Vetches 

Wheat 

Clayey  loams  - - 

Turnips  or 
Cabbages 

Oats 

Clover 

Wheat 

Turnips  or 
Cabbages 

Barley 

Beans 

Wheat 

Rich  loams,  or 
Sandy  loams 

Turnips  and  1 
Potatoes  j 

Beans  7 

Turnips  j 

Barley 

Barley 

Barley 

Clover 

Peafe 

Clover 

Wheat  • 

Wheat 

Wheat 

Beans 

For  any  length 

Potatoes 

Barley 

of  time 
Barley 

Peafe 

Peafe 

Wheat 

Wheat 

Peat  earth  . - - 

Turnips 

Barley 

Clover 

Wheat 

Potatoes 

Barley 

Peafe 

W^hcat 

Chalky  fubftratum 

Turnips 

Barley 

Clover 

Wheat 

Potatoes 
but  on  this  foil 
be  laid  with 

Barley 

en  acres  it 
aintfoin  fo 

Pcale 

1 every  hand 
r 8 or  lo  yea 

W heat 

cd  thould 
IS. 

Gravels 

Turnips 

Barley 

Clover 

Wheat 

Potatoes 

Barley 

Peafe 

Light  lands  - 

Turnips 

Barley 

Clover  & 
Rye-grafs 

Ciover  & 
Rye-grafs 

Clover  and 
Rye-grafs 

Peafe 

Wheat  or] 
Rye 

Wheat 

On  the  whole,  though  no  invariable  rules  can  perhaps  be  laid  down  for  the 
cropping  of  land,  as  much  mull;  conftantly  depend  on  foil,  fituation,  climate, 
and  other  lefs  important  circumftances,  the  chief  objefls  to  be  aimed  at  in  this 
bufmefs  would  feem  to  be  thofe  of  well  adapting  the  crops  to  the  nature  of  the 
lands  and  kinds  of  hulbandry  that  are  to  be  purfued,  and  that  of  alternating  the 
green  and  root  kinds  with  thofe  of  corn,  in  fuch  a way  as  that  the  foil,  while  it 
remains  the  lead:  polTible  time  in  an  unproductive  date,  may  be  the  lead  robbed 
of  its  fertility.  In  this  manner  the  culture  of  the  field  may  approach  that  of 
the  garden,  and  the  deteriorating  effeds  of  fuccelfive  grain  crops  be  guarded 
againd:,  at  the  fame  time  that  more  abundant  fupplies  of  both  human  and 
cattle  food  are  produced. 

From  the  whole  of  what  has  been  advanced  in  refpefl  to  the  nature  of  cropping 
lands,  it  mud  be  fufficiently  obvious  that  the  cudom  of  redri£ling  tenants  to  par- 
ticular modes  or  courfes  of  cropping  their  farms,  is  not  only  difadvantageous  in 
preventing  the  introduflion  of  ufeful  improvements,  but  in  ledening  the  quantity 
of  produce  that  may  be  obtained,  without  injuring  the  foil  in  any  improper  degree. 
The  only  circumftances  that  would  feem  neceflary  to  be  particularly  attended  to 
by  land-owners,  are  thofe  of  preventing  the  too  frequent  fucceflions  of  grain 
crops,  efpecially  thofe  of  the  more  deteriorating  kinds,  and  which  have  a great 
tendency  to  render  the  land  foul  from  being  repeated  at  too  fliort  intervals  ; 
while  at  the  fame  time  the  manure  that  is  raifed  from  fuch  crops,  as  well  as 
that  formed  from  the  confumption  of  thofe  of  the  green  kind,  be  carefully  re- 
ftored  to  the  land.  Where  regulations  of  this  nature  are  ftriflly  enforced,  it 
appears  almoft  impofiible  that  land  ftiould  be  much  injured  by  any  modes  of 
cropping  that  may  be  adopted. 
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However  defirable  it  may  be,  it  is  unqueftionably  a matter  of  much  ditEculty 
to  point  out  fuch  proportions  of  crops  of  different  kinds  as  may  be  generally  ap- 
plicable to  arable  farms  of  different  defcriptions,  as  it  is  obvious  that  in  every  cafe 
a great  deal  muff  depend  not  only  on  foil,  climate,  and  fituation,  in  refpefl  to 
markets,  but  on  the  kind  of  hufbandry  that  is  pra£lifed,  as  well  as  various  other 
circumftances  of  a local  nature.  It  would  feem,  however,  that  the  leading 
principles  in  this  bufinefs  fliould  be,  that  the  extent  of  land  in  the  ftate  of  na- 
tural and  artificial  grafs  be  fully  adequate  to  the  fupport  of  fuch  a number  of 
live  ftock  of  different  kinds  as  may  be  fufficient  to  fupply  fuch  a proportion  of 
manure  as  is  neceffary  for  keeping  the  portion  of  ground  under  grain,  root,  green, 
or  other  crops,  in  the  moft  perfeft  heart  and  order.  Hence  the  fpace  of  ground, 
to  be  conduced  under  grain,  root,  green,  and  other  arable  crops,  muft  conftantly 
be  proportioned  to  the  quantity  of  manure  that  can  be  raifed  by  the  keeping 
of  different  forts  of  domeftic  animals,  while  the  number  of  the  laft  muft  be  regu- 
lated by  the  amount  of  the  food  that  can  be  procured  from  the  grafs  and  green 
cattle  crops,  which  can  be  cultivated  and  preferved  for  their  ufe  during  the  win- 
ter feafon.  Without  confiderable  attention  to  thefe  different  circumftances,  it 
muft  be  impoffible,  except  near  large  towns,  where  manures  can  be  obtained  at 
a reafonable  rate,  to  cultivate  land  to  the  moft  advantage. 

Where  the  convertible  fyftem  of  hufbandry  is  pra6tifed,  and  the  ground  con- 
tinued for  only  three  years  in  tillage,  and  then  laid  down  to  grafs  for  one,  two,  or 
more  years,  according  to  the  circumftances  of  the  cafe,  the  following  may  be  a 
fuitable  and  proportionate  diftribution  of  crops  for  a farm  of  about  two  hundred 
acres. 

In  ftates  of  grafs  - - - - - - - no  acres. 

Under  fallow  crops  ------  - 30 

In  grain  crops  - - 60 

— 2CO 


The  annual  diftribution  of  which  may  be  in  this  way ; 

In  the  ftate  of  old  fward  ------  20  acres. 

Under  artificial  grafles,  as  clover,  faintfoin,  lucern,  &c.  - 10 

In  the  ftate  of  irrigation  or  preferved  grafs  - - - 5 

Under  different  fallow  crops  - - . - - 30 

Under  wheat  and  barley,  in  fucceffion  to  the  fallow  crops  30 
Firft  year's  crops  of  different  grafles  - - - - 25 

Second  ditto  - --  --  --  - 25 

Third  ditto  - --  --  --  -25 

In  oat  and  other  grain  crops  after  breaking  up  the  grafs  30 


200 
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It  is  not  to  be  fuppofed  that  the  above  method  can  be  exactly  followed  in 
every  cafe  ; as  circumftances  may  fometimes  require  a larger  proportion  of  the 
land  to  be  under  grain,  and  at  others  under  grafs  or  green  cattle  crops,  accord- 
ing to  the  facility  with  which  manure  can  be  obtained,  or  as  llve-ftock  is  more 
the  obje£l  of  the  cultivator. 

In  the  well-cultivated  parts  of  Yorkfliire,  the  proportionate  diftiibution  of 
crops  is  thus  Hated 

On  a farm  confiding  of  150  acres,  fixty  of  which  were  a dry  turnip  foil,  and  the 
remainder  a mixed  clayey  gravel  on  a wet  bottom. 

Annual  diftribution  of  Crops. 


Wheat 

- 

- 

- 

30  acres. 

Barley' 

- 

- 

- 

20 

Oats 

- 

- 

- 

14 

Meadow-grafs 

- 

- 

- 

7 

Red  clover 

- 

- 

- 

14 

Fafture 

- 

- 

- 

45 

Summer  fallow  and  turnips  > - 20 

150 

On  a red  greet,  and  water  fiiaken  foil,  incumbent  on  clay.  Extent  200  Hatute 

acres. 

Annual  diftribution  of  Crops. 

43  acres,  wheat  being  13  acres  after  fallow. 

15  acres  after  clover  lea. 

13  acres  after  oats. 

16  acres  barley  after  fallow. 

10  acres  oats. 

14  acres  beans  and  peas. 

yo  acres  pafrure  and  meadow. 

16  acres  clover. 

51  acres  fummer  fallow. 

2 CO 


* Corrffled  Asricultural  Report  of  the  W eft-Riding  of  Yorkftiire,  p.  <jo. 
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On  a farm,  extent  78  ftatute  acres,  reftrl£ted  to  ploughing  more  than  40  acres, 

which  is  a dry  gravelly  foil. 

Annual  diftribution  of  Crops. 

18  acres  wheat. 

8 acres  potatoes 
6 acres  of  oats. 

8 acres  of  peas,  cabbages,  See. 

27  acres  pafture  grafs. 

1 1 acres  meadow  loam. 

On  a farm  where  the  foil  was  lime-llone,  clay,  and  moor.  Extent  139  ftatute 

acres. 

Annual  dillribution  of  Crops. 


Wheat 

- 

m 

- 

- 

>3  acres. 

Barley 

- 

m 

m 

m 

9 

Oats 

- 

m 

- 

- 

23 

Beans 

- 

- 

• 

- 

5 

Meadow 

- 

. 

- 

- 

12 

Fallow 

- 

- 

- 

- 

20 

Pafture 

■ 

V 

* 

47 

139 

Grain  Crops,-^\n  the  cultivation  of  moft  forts  of  corn  crops,  it  is  eflentlally 
neceffary  that  the  foil  ftiould  be  reduced  to  a confiderable  degree  of  finenefs,  or 
what  by  writers  on  hulbandry  is  termed  tilth,  as  where  this  is  not  the  cafe  they 
can  neither  be  fo  well  provided  with  nourilhment  nor  be  kept  fufficiently  clean 
from  weeds.  There  are  alfo  other  reafons  that  demand  the  fuperficial  parts  of 
foils  to  be  in  a fine  condition  for  the  reception  of  grain  crops,  which  are  thofe 
of  the  tender  roots  of  the  young  plants  being  thus  rendered  more  capable  of 
eftablifhing  themfelves  perfcftly  in  the  mold,  and  of  drawing  from  it  a more  re- 
gular fupply  of  food  from  the  more  equal  diffufion  of  moifture  that  mull  take 
place.  Befides,  it  is  favourable  in  other  ways  ; the  feed  is  not  only  more  per- 
fe6lly  but  more  equally  covered,  in  confequence  of  which  the  vegetation  of  the 
grain  is  more  equal  and  expeditious*. 


* Seftion  on  Fallowing  of  Land. 
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But,  Independent  of  the  ftate  of  the  foil  in  regard  to  tilth,  it  fliould  be  in  a 
fuitable  fituation  in  refpeft  to  drynefs  j as  where  the  feed  is  put  in  where  there  is 
too  great  a degree  of  moifture  in  the  foil,  it  may  fuflain  injury  by  becoming 
rotten  before  the  vegetative  procefs  commences,  as  frequently  happens  to  pea 
and  other  garden  crops  when  put  in  during  the  winter  months;  and  where  the 
land  is  in  too  dry  a ftate  at  the  period  of  fowing  the  grain,  injury  may  be  fuf- 
tained  by  the  want  of  that  degree  of  moifture  which  is  neceflary  for  perfe6l  vege- 
tation. Befides,  under  this  laft  circumftance  it  may  be  more  liable  to  be  deftroyed 
by  worms,  grubs,  or  other  infe£ts.  In  thefe  views  the  agricultor  ftiould  there- 
fore be  equally  attentive  to  the  preparation  of  the  land,  and  the  ftate  or  con- 
dition in  which  it  maybe  cropped  with  the  greateft  chance  of  fuccefs. 

Wheat. — This  is  a fort  of  crop  which,  from  its  being  capable  of  fuftaining  the 
feverity  of  winter  in  moft  cafes  without  much  injury,  muft  be  confidered  of  a hardy 
nature.  Of  this  kind  of  grain  there  are  two  diftin6l  fpecies  cultivated  in  this  coun- 
try; the  fmooth  or  polled  wheat,  and  that  which  has  a rough  or  bearded  ear.  The 
firft  fort,  of  which  there  are  many  varieties,  is  by  much  the  moft  cultivated,  as  it 
affords  the  fineft  kind  of  flour ; but  the  latter,  which  is  frequently  termed  rivet 
wheat,  from  its  being  capable  of  yielding  a large  produce  on  the  more  ftiff  and 
w’et  clayey  fort  of  foil,  as  well  as  from  its  being  lefs  liable  to  difeafe,  and  injury 
from  wet  when  cut,  is  not  unfrequently  grown  where  fuch  forts  of  land  prevail. 
The  common  wheat  is  moft  adapted  to  the  dry  and  mellow  kinds  of  foil,  but 
may  be  cultivated  on  others  where  proper  care  is  taken  to  keep  the  moifture 
from  ftagnating  too  much  on  that  land*. 

♦ It  is  obferred  by  Mr.  Boys,  an  intelligent  cultivator  in  the  county  of  Kent,  that  the  number  of 
forts  of  this  grain  is  annually  increafing,  by  importation  from  foreign  countries.  And  that  the  old 
forts,  are  the  bro/um  2caA.  yellow  lavimas,  the  tehite Jlraw^  Fulham^  and  the  white  or  egg-Jhell.  The  brown 
lammas  was  the  fort  chiefly  cultivated  in  that  county,  till  within  thefe  twenty  or  thirty  years ; but  it  has 
now  given  way  to  a variety  of  new  kinds,  as  well  as  fomc  of  the  other  old  forts.  He  found  it  from 
experiment  the  lead  productive  of  the  feveral  kinds. 

It  is,  he  fays,  the  common  brovm-Jlrawed  wheat  ^ that  grows  with  a long  jointed  ear,  the  chaff  of  a dark 
brown  colour,  the  draw  long  and  apt  to  fall,  the  hull  or  bran  thin,  the  flour  very  white,  and  the  corn 
mellow  in  grinding,  for  which  reafon  it  is  edeemed  by  the  millers  as  the  bed  of  the  old  forts  for  their 
ufe.  Theyef/ou)  lammas  refembles  the  brown  in  every  refpedt,  except  that  the  colour  of  the  grain  is  of 
a yellow  hue,  and  the  chaflFof  a fomewhat  lighter  colour. 

The  white-Jlrawed  wheat  takes  its  name,  he  obferves,  from  the  colour  of  its  ear  ; and  in  other  coun- 
ties bears  the  appellation  of  the  Kentijh  white-Jlraw.  It  fends  out  a greater  number  of  dems  from  the  dool 
or  plant  than  the  other  forts,  and  by  that  means  is  often  a very  thick  crop  on  the  land.  The  draw  is 
generally  fomewhat  diorter  than  tlwt  of  many  other  forts,  and  not  quite  fo  liable  to  fall  in  rainy  feafons. 

It 
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The  bearded  or  rivet  kind  is  likewife  faid,  by  feme  cultivators,  to  be  the 
n^oft  fuited  to  fuch  kinds  of  rich  land  as  have  been  newly  broken  up,  where  there 
may  be  danger  of  the  crop  lodging  from  too  great  luxuriance,  as  it  pofl'etTes  the 
property  of  a greater  firninefs  of  draw. 

Among  the  numerous  varieties  of  the  fmooth  or  polled  kind  of  wheat,  the 
white  and  the  red  are  the  moft  efteemed  in  general ; the  former  affording  the 
whiteft  flour,  while  the  latter  has  the  greater  produce. 

There  is  likewife  another  fort  of  this  grain  that  may  probably  be  cultivated 
to  advantage  in  particular  cafes,  as  where  the  turnip  fyfteni  is  much  praftifed. 

It  is  on  thefe  accounts  much  fown  in  the  eaftern  part  of  that  county;  but,  from  its  dull  colour,  its 
having  a thick  bran,  and  often  grinding  very  fteely,  is  not  much  approved  of  by  the  millers. 

The  Fulham,  it  is  alfo  obferved,  produces  a white  draw,  which  grows  fliort  and  coarfe  ; it  is  very 
produftive,.  efpecially  on  poor  land but  the  grain  is  very  coarfe,  and  the  bran  thick : from  which  cir- 
cumftances  it  is  the  lead  valuable  to  the  millers  of  any  of  the  above  kinds. 

The  %ohite,  or  egg-Jhdl  wheat,  is  known  by  its  producing  a white  draw,  a fmooth  white  chaff,  and 
very  white  grain;  the  bran  of  which  is  foinewhat  thick,  but  the  flour  remarkably  white.  It  work* 
mellow  in  grinding,  is  very  early  ripe,  and  fo  free  in  the  ear  as  to  blow  out  in  windy  weather. 

The  new  forts  of  wheat  in  that  courtty  are  the  hoary  white,  the  nonpareil,  the  pilbeam,  the  fquare-ear, 
and  the  hoary  brown.  The  hoary  white,  by  fome  called  the  velvet-eared,  is  by  far  the  moft  valuable,  be- 
caiifeit  is  very  produftive,  and  the  beft  for  the  millers’  ufe.  The  ftraw  is  white  and  Ihort,  the  chaff 
covered  with  a thick  fine  down,  fomewhat  of  a brownifh  hue  ; the  grain  remarkably  fmall,  and  of  a 
dull  white  colour  j the  bran  very  thin,  fo  that  fome  grains  are  almoft  tranfparent  when  held  up  to  the 
light.  It  grinds  very  mellow,  and  makes  a beautiful  fine  white  flour.  From  the  quantity  of  down 
^ upon  the  chaff,  and  its  fmall  ears  binding  up  very  clofe  in  the  fheaf,  in  a rainy  feafon  it  is  apt  to  vege- 
tate  very  freely  in  the  field ; on  which  account  it  is  not  fo  proper  to  cultivate  in  a moift  climate,  and  in 
fmall  inclofurcs  that  are  not  open  to  the  winds  and  fun. 

The  nonpareil  is  a fort  faid  to  be  brought  into  this  country  from  America ; it  has  a bright  llraw  with 
a brown  ear;  and  the  grain  is  very  white,  large,  and  plump.  It  is  very  produdtiveon  all  foils,  thrafhes 
very  free,  and  yields,  in  that  operation,  the  greater  part  of  its  chaflf ; thereby  producing  a great  quan- 
tity of  horfe-meat.  It  grinds  very  mellow,  and  is  well  efteemed  by  the  millers. 

The  pilbeam  is  a brown  wheat,  growing  very  ftiff,  and  is  generally  thick  on  the  land.  The  grain  is 
fmall  and  plump,  fomewhat  of  a yellow  brown.  It  is  faid  to  be  very  productive  on  rich  lands,  and  is 
a valuable  kind  to  mix  with  others,  but  will  not  of  Itfeif  make  good  bread,  from  its  not  working  pro- 
perly in  the  act  of  fermentation. 

The  fquare-eared  wheat  is  a very  productive  kind ; but  is  apt  to  drop  out  in  the  field  before  it  is  ripe, 
and  in  gales  of  wind,  from  which  it  is  not  much  cultivated. 

The  hoary  brown  is  but  lately  introduced,  and  therefore  little  known. 

There  are  two  forts  of  rivet  wheat,  the  white  and  brown ; neither  of  which  are  much  cultivated  in 
Kent.  They  both  ripen  late  in  the  feafon,  and  are  fo  coarfe  and  fteely  as  to  be  unfit  for  making  bread, 
unlefs  mixed  with  a large  proportion  of  a better  fort  of  flour.  They,  however,  produce  very  abund- 
ant crops  on  ftron^  wet  lands. 
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or  other  forts  of  green  vegetables  produced  on  an  extenfive  fcale  for  the  winter 
fupport  of  animals,  and  where  the  fituation  is  warm  and  early.  This  is  the 
kind  known  to  farmers  by  the  name  oi  fpring  wheats  from  the  circumftance  of 
its  being  put  into  the  ground  at  that  period.  The  culture  of  this  fort  has,  how- 
ever, hitherto  been  introduced  only  in  a partial  manner. 

This  kind  of  grain  is  found  from  experience  to  fucceed  in  general  to  moft  ad- 
vantage on  fuch  toils  as  are  of  the  more  deep,  ftrong,  and  fertile  nature,  but  where 
the  fuperficial  parts  are  not  fo  ftiff  or  adhefive  as  to  be  incapable  of  falling  down 
or  breaking  into  a fine  (late.  It  may  however  be  grown  on  the  lighter  defcrip- 
tions  of  land,  and  in  many  inflances  afford  good  crops,  though  it  has  been  well 
remarked  by  a praflical  writer,  that,  when  introduced  on  fuch  foils  as  are  very 
light,  whether  of  the  fandy,  gravelly,  or  chalky  kind,  a pra£fice  too  common  in 
mod  diltrifts  where  they  prevail,  great  lofs  muft  be  fuftained  in  a national  point 
of  view  from  fuch  lands  being  more  adapted  to  the  produflion  of  other  forts  of 
crops  *. 

Wheat  is  the  fort  of  grain  moft  generally  fown  where  the  land  has  received 
the  preparation  of  a complete  fummer  fallowing ; but  it  is  probable  that,  except 
in  particular  kinds  of  land,  as  thofe  of  the  ftiff  clayey  nature,  and  under  particu- 
lar circumftances,  as  where  they  are  moift,  and  have  much  tendency  to  the 
throwing  up  of  weeds  f,  it  may  be  grown  to  equal,  if  not  more  advantage,  after 
many  different  kinds  of  green  root  and  other  crops.  In  this  way  it  may  be 
fown  after  clover,  tares,  peas,  beans,  turnips,  potatoes,  and  many  fiinilar  crops, 
according  to  the  quality  and  ftate  of  the  land.  In  diftrifts  where  the  flax  and 
hemp  culture  is  pra£tifed,  it  may  likewife  in  fome  cafes  be  put  in  after  fuch 
crops. 

But  in  whatever  method,  or  after  whatever  kind  of  crop,  this  fort  of  grain  may 
be  cultivated,  the  foil  fhould  conftantly  undergo  that  degree  of  preparation  that 
may  be  fufflcient,  according  to  the  particular  circumftances  of  the  land,  to  bring 
it  into  a ftate  of  confiderable  pulverifation  and  mellownefs,  efpeciallyinthe  more 
fuperficial  parts,  as  well  as  to  prevent  as  much  as  poffible  the  riling  of  weeds  3 
for,  whoever  has  attended  to  the  progrefs  of  this  fort  of  crop  in  fuch  lands  as 
have  been  well  broken  down  and  reduced,  and  in  fuch  as  have  been  left  in  a 
lumpy  crude  ftate  at  the  time  of  fowing,  will  have  found  the  difference  to  be 
very  confiderable.  When  this  kind  of  crop  is  taken  after  clover,  the  land  feldom 
undergoes  more  than  one  ploughing,  which  is  moftly  given  immediately  before- 

• Donaldfon’s  Modern.  Agriculture,  p.  277. 
t Sedion  on  Fallowing  of  L^nd.-  ' 
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the  feed  is  fown.  But  as  the  graffy  matter  in  many  cafes,  where  this  mode  is 
adopted,  is  extremely  apt  to  rife  and  injure  the  crops  in  the  more  early  ftagesof 
their  growth,  it  may  be  better  to  follow  the  pra£tice  adopted  in  fome  diftrids 
- of  ufing  a (kim-coultered  plough*,  as  by  this  contrivance  the  remains  of  the 
clover  weeds  and  graffy  material  on  the  furface  may  be  cut  or  fkimmed  off,  and 
turned  into  the  bottom  of  the  furrow',  where  they  are  immediately  covered  with 
the  loofe  mold  from  below,  to  fuch  a depth  that  little  or  no  inconvenience  can 
be  fuflained  from  them,  while  the  land  is  thus  rendered  more  clean  and  capa- 
ble of  being  harrowed  in  a more  perfeft  manner  than  where  the  common  plough 
only  is  employed.  Befides,  perhaps  a better  bed  of  mold  is  turned  up  in  this 
way  for  the  feed  to  vegetate  in,  provided  the  furrow  is  not  made  of  too  great  a 
depth  and  breadth,  and  remain  fome  time  before  it  be  fown,  which  fliould  con- 
ftantly  be  attended  to  by  the  agricultor  in  preparing  this  fort  of  ground  for 
wheat  crops.  But  it  is  the  cuftom  of  fome  places!  where  the  land  is  often 
continued  for  nearly  two  feafons  in  the  date  of  clover,  to  break  them  up  about 
the  latter  end  of  June,  in  the  fecond,  giving  them  two  and  fometinies  three 
ploughings.  Where  the  fituation  is  favourable,  and  the  weather  turns  out  fuit- 
able  for  reducing  the  foil  to  a proper  date  of  tilth,  this  may  be  an  advantageous 
pra6lice,  as  by  fuch  means  great  benefit  may  be  obtained  by  cutting  the  grafs  in 
the  beginning  of  the  feafon  in  which  it  is  to  be  ploughed  up  ; but  where  circum- 
frances  ©1  fo  favourable  a nature  do  not  occur,  fuch  a method  of  preparation 
muft  be  lefs  beneficial  than  that  of  giving  only  one  ploughing. 

It  has  been  juftly  remarked,  by  an  agricultor  of  confiderable  experience,  that 
m cafes  where  the  clover  crops  have  been  fuch  as  to  leave  the  land  in  a foul  con- 
dition in  refpefl  to  weeds,  it  would  be  highly  improper  to  fow  them  with  this 
fort  of  grain,  as  from  its  remaining  for  fuch  a great  length  of  time  upon  the 
ground,  they  may  be  liable  to  have  their  feeds  perfefUy  evolved  and  brought 
into  the  ftate  of  vegetation.  In  fuch  cafes  he  fuggefts  it  as  more  advantageous 
to  have  recourfe  to  fuch  forts  of  crops  as  may  require  the  frequent  operation  of 
hoeing  during  their  growth 

Wheat  crops  fometimes  fucceed  thofe  of  the  pea  kind  ; but  this  is  a praflice 
that  may  probably  be  purfued  with  the  moft  propriety  and  fuccefs  in  thofe  diftrifls 

* This  purpofe  may  be  efFefted  by  any  common  plough,  to  the  coulter  of  which  an  iron  fin  or  plate 
is  attached  by  means  of  a fcrew  or  rivet,  at  the  diftance  of  about  four  inches  from  the  point. 

f This  is  the  praflice  in  the  counties  of  Norfolk  and  Warwick,  according  to  the  author  of  Modern 
Agriculture. 

X Middleton,  in  correfted  Report  of  Middlefex.  ‘ 
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that  are  from  the  nature  of  their  fituation  fufhciently  early  to  admit  of  the  land 
being  fully  cleaned  and  prepared  by  repeated  ploughing  and  harrowing  after 
fuch  crops  have  been  removed,  before  the  proper  time  of  fowing  fuch  grain. 
But  w^here  they  are  fo  late  as  only  to  allow  of  the  land  being  prepared  by  one 
ploughing  before  the  period  of  fowing,  it  is  fuppofed  by  fome  to  be  an  ex- 
tremely hazardous  praflice  to  attempt  the  culture  of  wheat  after  fuch  crops,  as, 
unlefs  the  ground  be  In  a high  date  of  tilth,  there  is  little  chance  of  a good 
crop  being  produced 

It  is  the  regular  praftice  of  fome  counties  to  cultivate  beans  and  wheat  alter- 
nately on  the  fame  land  for  fome  time.  This  is  the  cafe  on  the  ftronger  kinds 
of  foil  in  the  county  of  Kent,  on  which  it  is  found  to  anfwer  in  a very  benefi- 
cial manner.  And  where  wheat  is  only  occafionally  fown  after  fuch  crops,  as  is 
the  cafe  in  many  diftrifls,  it  is  alfo  frequently  found  an  ufeful  pra6lice  ; but  in 
all  fuch  cafes  the  beans  (hould  be  cultivated  in  drills  at  from  twenty  to  thirty 
inches  diftance,  in  order  that  they  may  admit  of  being  hand  and  horfe  hoed  in 
the  moft  perfect  manner.  If  this  method  has  been  followed,  and  the  bufinefs  of 
hoeing  during  the  growth  of  the  crops  effe£lually  performed,  the  land  may  be 
fufficiently  prepared  for  the  fucceeding  wheat  crops  by  once  ploughing,  as  the 
foil,  from  being  thus  kept  clean,  and  in  high  tilth,  can  fcarcely  fail  of  affording 
a good  produce. 

In  the  more  early  diftrifts,  and  where  the  lands  are  preferved  in  good  order 
by  judicious  modes  of  cropping,  wheat  may  alfo  be  grown  after  beans,  whether 
cultivated  in  the  drill  or  broadcaft  fyftem,  with  fuccefs,  as  there  may  be  fufficient 
time  to  give  the  neceffary  preparation  before  the  period  of  fowing,  which  can- 
not be  the  cafe,  as  has  been  feen,  where  they  are  late,  and  there  is  only  time  for 
once  ploughing  f. 

In  other  places  it  is  however  found  advantageous  when  this  fort  of  crop  rs  to 
be  grown  after  either  peas,  beans,  or  tares,  to  plough  the  land  in  as  light  or  fiial- 
low  a manner  as  poflible,  and  then  harrow  and  rake  out  the  roots  and  weeds, 
fo  as  that  they  may  be  confumed  on  the  ground  in  heaps  ; the  field  being 
after  this  formed  Into  proper  ridges  for  the  reception  of  the  feed  by  ploughing 
again  a few  inches  deeper  than  at  the  firft.  And  in  fome  cafes  it  is  even  har- 
rowed after  the  fecond  ploughing,  and  ploughed  a third  time 

Wheat  is  occafionally  cultivated  after  turnip  crops ; and  which  may  in  many 
cafes  be  praftifed  to  advantage  on  the  heavier  turnip  foils,  efpecially  where  they 

* Modern  Agriculture,  vol.  II.  p.  273. 

f Donaldfon’s  Modern  Agriculture,  vol.  II. 

+ Middleton’s  Report  of  the  Agriculture  of  Middlefex,  p.  166. 
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have  been  kept  clean  from  weeds  by  repeated  hoeing,  and  confumed  upon  the 
land  at  fuch  early  periods  as  to  admit  of  the  ground  being  prepared  by  once 
ploughing  in  a light  manner.  The  late  crops  on  the  lighter  forts  of  land  may 
be  more  properly  managed  by  fowing  them  with  fpring  wheat,  or  leaving  them 
for  barley,  for  either  of  which  they  may  be  prepared  by  two  or  three  fljallow 
ploughings.  Spring  wheat  in  this  mode  of  preparation  has,  in  fome  cafes,  been 
found  to  approach  that  of  the  autumnal  fowing. 

Where  the  turnip  crops  are  late,  and  cannot  be  confumed  in  fufficient  time  for 
the  land  to  be  prepared  fo  as  that  the  feed  may  be  put  in  before  December,  it  is 
probably  the  moft  fafe  method  to  let  it  remain  to  be  fown  in  the  fpring,  as  by 
fuch  means  there  will  be  an  opportunity  of  getting  the  ground  into  a proper  (late 
of  preparation  for  the  reception  of  the  feed,  which  could  not  otherwife  be  the 
cafe.  And  under  fuch  circumftances  it  is  undoubtedly  the  moft  advantageous 
plan  to  employ  that  fort  of  wheat  which  is  ufually  known  by  the  name  oi  fpring 
wheat,  as  from  its  early  nature  it  is  more  adapted  to  be  fown  at  fuch  a feafon. 

Where  this  fort  of  crop  Is  intended  to  be  cultivated  after  potatoes,  which, 
as  they  have  a great  tendency  to  lighten  the  foil  in  a very  great  degree,  as  well 
as  to  exhauft  it,  (Itould  never  be  the  cafe  on  the  lighter  forts  of  land  in  backward 
fituations,  or  under  any  circumftances  where  a fufficient  proportion  of  manure 
has  not  been  applied  for  the  potatoe  crops,  one  light  ploughing  immediately 
before  the  feed  is  put  in  may  be  in  moft  cafes  an  adequate  preparation,  as  where 
proper  attention  has  been  beftowed  in  the  culture  of  fuch  crops,  the  foil  is  ge- 
nerally left  in  a Efficiently  fine  condition. 

It  has,  indeed,  been  obferved  by  an  intelligent  cultivator,  that  the  caufe  of 
wheat  not  fucceeding  well  after  potatoe  crops  in  many  inftances  is,  that,  befides 
the  land  being  rendered  too  light  and  porous  by  the  growth  and  cultivation  that 
are  requifite  for  them,  the  wheat  is  more  expofed  to  the  injurious  attacks  of  the 
grub,  earth-worm,  and  other  infefls  ; and  in  fome  expofed  fituations,  from  the 
feed-time  being  too  long  protrafted,  the  praflice  becomes  obvioufly  improper^. 

In  fituations  where  flax  and  hemp  are  grown,  this  kind  of  grain  may  fre- 
quently be  cultivated  to  advantage  after  them  ; in  which  circumftances,  as  weeds 
are  apt  to  rife,  it  is  always  proper  that  the  land  ffiould  be  ploughed  over  two  or 
three  times,  in  order  that  a fine  ftate  of  tilth  may  be  produced.  The  cuftom 
of  giving  but  one  earth  after  fuch  forts  of  crops  can  feldom  or  ever  infure  an 
abundant  produce. 

Experience  has  fhewn,  in  the  moft  clear  and  fatisfaflory  manner,  that  this  fort 


Middleton,  in  Report  of  Middlefex. 
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of  crop  fliould  never,  where  it  can  be  avoided,  be  grown  after  otlier  kinds  o.f 
grain  crops,  as  rye,  barley,  or  oats  ; and  that  the  manure  fliould  not  be  applied 
for  it,  but  for  fuch  crops  as  may  precede  it  *.  Where  the  contrary  practice  is 
adopted,  the  crop  is  not  only  liable  to  be  injured  by  the  rampant  growth  of 
weeds,  but  from  its  being  more  apt  to  be  difeafed. 

Whatever  the  nature  of  the  ground  may  be,  or  the  kinds  of  crops  that  pre- 
cede this  fort  of  grain,  it  would  feeni  that  the  preparation  Ihould  always  be  fuch 
as  has  a tendency  to  reduce  the  foil  to  a pretty  high  degree  of  pulverifation,  as 
under  fuch  circumllances  the  vegetation  of  the  crop  is  not  only  more  perfefl 
and  uniform,  but  from  the  evennefsof  the  furface,  and  compa6f  ftate  in  which  it 
is  left,  is  more  fit  for  affording’ fupport  and  proteffion  to  the  roots  of  the  plants, 
by  allowing  them  to  fpread  and  extend  themfelves  with  greater  readinefs  in  the 
fine  mold  thus  provided,  as  well  as  by  its  falling  down  more  clofely  about  them. 
It  has,  notwithftanding,  been  maintained  by  fome  agricultors,  probably  without 
fufficiently  attending  to  the  fubjeft,  that  a rough  or  cloddy  ftate  of  the  furface  is 
the  moft  proper  condition  for  the  reception  of  this  fort  of  crop,  as  the  young 
plants  are  thereby  better  guarded  againft  the  effeffs  of  the  fevere  cold  that  fre- 
quently occurs  in  the  winter  feafon.  It  is  probable,  however,  that  cold  is  feldom 
hurtful  in  any  great  degree  to  this  fort  of  grain,  except  where  combined  with 
too  much  moifture,  or  where  fudden  frofts  and  thaws  have  the  effedt  of  render- 
ing the  fuperficial  parts  of  the  foil  fo  light  and  open  as  to  be  incapable  of  afford- 
ing a proper  fupport  for  the  roots  of  the  young  plants. 

Time  of  foxving. — The  exa£l  periods  at  which  this  fort  of  grain  may  be  put 
into  the  ground  with  the  greateft  chance  of  fuccefs,  under  different  circumftances 
of  foil  and  climate,  have  not  yet,  fo  far  as  we  know,  been  fully  afeertained  by 
experiment.  In  addition  to  the  obfervations  that  have  been  already  made  in 
fpeaking  of  fowing  in  general,  it  may,  however,  be  ufeful  to  remark,  that  the 
earlier  the  feed  of  the  autumnal  fowings  can  be  put  into  the  foil,  the  greater 
chance  the  young  plants  will  have  of  being  well  eftabliftied  in  the  ground  before 
the  frofts  take  place,  which  we  have  juft  feen  to  be  a circumftance  on  which  the 
welfare  of  the  crop  in  a great  meafure  depends.  Befides,  the  ftate  of  the  land, 
and  that  of  the  feafon,  is  much  more  favourable  for  the  procefs  of  vegetation 
when  the  crop  is  put  in  at  an  early  period,  than  when  it  is  delayed  to  a late 
one  ; the  ftate  of  the  weather  in  the  latter  cafe  often  admitting  of  only  a very 
languid  and  imperfetf  growth  until  the  fpring,  by  which  the  crop  muft  be  ex- 
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pofed  to  much  danger  from  various  caufes.  Indeed  experience  has  abundantly 
Ihewn  that  late  fown  wheats  feldom  fucceed  fo  well,  or  afford  fuch  plentiful 
crops,  as  thofe  that  are  put  in  early.  But  when  fown  too  earl)'’,  there  may  not- 
withftanding  be  danger  of  the  crop  running  too  much  to  flravv,  and  confequently 
cf  the  grain  jrroving  light  in  the  ear.  From  the  beginning  of  September  to  the 
middle,  or  even  the  end,  of  Oclober,  may  probably  be  confidered  as  the  mod  fa- 
vourable period  for  this  bufinefs.  This  is,  indeed,  confirmed  by  the  eftablilhed 
pratlice  of  the  mod  corredf  farmers  in  aimed  every  didriSl  of  the  kingdom, 
where  this  fort  of  grain  is  grown  *.  If  fown  earlier,  efpecially  on  the  heavy 
kinds  of  foil,  the  land  is  for  the  mod  part  in  too  hard  and  lumpy  a date  to  al- 
low of  the  feed  being  properly  covered  by  the  harrow;  and  in  the  lighter  ones 
in  too  dry  a condition  for  the  grain  to  vegetate  in  a proper  manner;  and,  when 
delayed  later,  the  ground,  in  one  cafe,  is  apt. to  become  too  w'et  and  clofe  by  the 
falling  of  the  autumnal  rains,  and  in  the  other  too  loofe  and  porous  from  the 
aSlion  of  the  frods  on  it.  It  is  remarked  by  the  writer  jud  mentioned,  that 
more  than  four-fifths  of  the  whole  of  this  fort  of  grain  is  fown  between  the 
middle  of  the  fird  and  the  end  of  the  lad  of  the  above  months. 

There  are,  however,  circumdances  that  may  render  the  times  of  fowing  dif- 
ferent from  the  above  ; as  where  the  foils  are  of  the  rich,  fertile,  loamy,  chalky, 
or  gravelly  kinds,  it  may  be  better  to  defer  it  in  many  indances  to  a confider- 
ably  later 'period,  as  when  fuch  warm  forts  of  land  are  cropped  too  early,  they 
are  apt,  it  is  faid,  to  pudi  the  plants  forward  in  fuch  a rapid  manner,  that  they 
become  weak  and  fpindling  in  the  early  fpring  months ; and  at  the  fame  time 
the  crops  are  more  liable  to  be  infeded  with  weeds,  on  account  of  the  feafon 
being  then  more  favourable  to  their  growth  f. 

The  pra6lice  of  putting  in  crops  of  this  fort  fo  late  as  the  latter  end  of  No- 
vember and  beginning  of  December  frequently  depends  on  the  crops  that  pre- 
cede them  not  being  capable,  from  the  latenefs  of  the  fituation,  or  other  caufes, 
of  being  taken  off  fo  early  as  that  the  land  may  be  made  ready  for  the  wheat 
crop  in  the  proper  time.  This  is  often  the  cafe  after  peas,  beans,  tares,  turnips, 
and  other  fimilar  crops.  In  thefe  cafes,  on  the  lighter  forts  of  foils,  and  where 
drill  culture  is  employed,  it  may  often  be  a more  advifable  pra6Iice  to  fow  in 
Ihe  fpring,  as  by  fuch  a delay  the  ground  may  be  brought  into  a more  perfe6l 
date  of  preparation  than  could  be  the  cafe  in  fowing  it  fo  late  in  the  winter. 
When  this  method  is  adopted,  that  fort  which  is  known  by  the  name  of  fpring 
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rrhcat  may  be  the  mod  proper,  though  it  is  evinced,  by  the  fuccefs  of  experi- 
ments in  fowing  at  this  feafon,  that  any  of  the  white  thin-fkinned  forts  of  wheat 
may  be  employed,  not  only  with  fafety,  but  with  the  profpe6t  of  affording  a 
good  produce*. 

Seed. — The  quantity  of  feed  that  is  to  be  made  ufe  of  in  different  cafes  we 
have  already  feen  to  depend  upon  and  be  regulated  by  a variety  of  different  cir- 
cumftances,  but  in  general  from  two  to  three  bufliels,  according  to  the  date  of 
the  foil,  the  nature  of  the  climate,  and  the  period  in  which  it  is  put  into  the 
ground,  may  be  edeemed  the  mod  fuitable  proportion  for  foils  of  a medium  de- 
gree of  fertility,  under  the  broadcad  method  of  hufbandry  ; but  where  the  drill 
fydem  of  culture  is  pra61ifcd,  a confiderably  lefs  proportion  may  be  fufficient  for 
the  purpofe,  as  has  been  explained  in  a more  full  manner  in  fpeaking  of  the 
nature  of  fowing,  or  putting  different  forts  of  grain  crops  into  the  earth. 

On  the  rich  foils  of  Gloucederfliire,  the  quantity  generally  fown  has  been 
dated  to  be  about  feven  pecks;  while  in  many  other  didriSts,  as  Yorkfhire,  it  is 
from  eight  to  twelve  f.  Where  the  lands  are  in  a fuitable  date  of  tillage  for 
receiving  crops  of  this  grain,  ten  pecks  have  been  advifed  by  a pradical  writer 
as  the  medium  proportion  f.  Larger  quantities  are  likewife  frequently  fown  in 
the  northern  parts  of  the  kingdom  || ; but  it  is  obvious,  that,  where  fuch  large 
proportions  of  feed  are  made  ufe  of,  the  plants  mud  be  liable  to  be  drawn  up 
too  much,  and  the  crops  in  confequence  to  become  weak  and  imperfedly  fed,  as 
well  as  fmaller  in  the  fize  of  the  ears.  There  may  alfo  be  difad  vantages  from 
making  ufe  of  too  fmall  proportions  of  feed,  from  the  ground  not  being  properly 
covered  with  plants  : but  where  care  is  taken  in  the  after-culture  of  the  crops, 
lefs  danger  is  probably  to  be  apprehended  from  this  than  the  other  extreme,  as  a 
great  number  of  plants  will  be  fupplied  by  the  tillering  or  fliootingout  of  new 
dems  from  the  joints  about  the  furface,  in  confequence  of  the  mold  being  laid 
up  againd  them.  On  this  account  the  drill  method  of  culture  may  be  the  mod 
proper  when  this  fort  of  grain  is  raifed  upon  light  foils  that  are  in  a date  of  fuffi- 
cient cleannefs,  as  well  as  from  its  affording  a more  loofe  and  penetrable  earth  for 
the  coronal  roots  to  drike  and  be  formed  in.  The  broadcad  method  is,  however, 
that  which  is  the  mod  commonly  employed,  efpecially  on  the  heavy  kinds  of  land, 
whether  of  the  clayey  or  loamy  deferiptions,  the  feed  being  cad  over  the  fur- 
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face  of  the  ground  foon  after  the  lad  earth  or  ploughing  has  been  given  by  the 
hand,  and  immediately  harrowed  in  by  the  lighter  kinds  of  harrows.  There 
is,  however,  another  practice  that  prevails  in  fome  diftrifts,  which  is  that  of 
fowlng  the  feed  in  a partial  manner,  one  portion  being  turned  in  by  the  fecond 
or  third  ploughing,  and  the  other  afterwards  harrowed  in.  This  method  would 
feem  to  be  attended  with  an  additional  expence,  without  any  adequate  advan- 
tage being  derived  from  it  •,  and  if  great  care  be  not  taken  to  turn  the  feed  in 
with  a very  ebb  or  light  furrow,  efpecially  in  wet  feafons,  and  where  the  land 
is  of  a heavy  and  retentive  quality,  inconvenience  may  be  fuftained  by  much  of 
the  grain  being  deftroyed  before  the  procefs  of  germination  is  effe(fted.  Befides, 
there  muft  be  great  inequality  in  the  growth  of  the  crop,  a circumftance  which 
we  have  feen  to  be  injurious  to  the  welfare  of  the  wheat.  After  the  feed  has 
been  put  in,  the  land  Ihould  conftantly  be  laid  as  dry  as  poffible,  by  the  con- 
ftru£ting  of  proper  drains  and  water-furrows. 

After-culture, — The  manner  in  which  the  crop  has  been  put  into  the  ground, 
the  (late  of  the  land,  and  the  preparation  on  which  it  was  fown,  may  produce 
fome  differences  in  the  culture  that  is  neceffary  while  it  is  growing.  In  every  cafe 
it  muft,  however,  be  kept  perfeftly  clean  and  free  from  weeds,  either  by  means 
of  the  horfe  or  hand-hoe,  as  they  not  only  injure  the  crop  in  its  growth,  but  leflen 
the  value  of  the  fample  at  the  market.  But  the  ftirring  of  the  mold  on  the  fur- 
face  among  the  plants  may  frequently  be  ufeful  in  other  intentions  befides  that 
of  preventing  the  growth  of  feed  weeds  ; for,  as  in  the  heavy  kinds  of  foil,  that 
are  moft  adapted  to  this  grain,  the  more  fuperficial  parts  are  liable  to  become  fo 
hard  and  baked  as  not  to  be  eafily  penetrated  by  the  new-formed  or  coronal 
roots  of  the  plants  in  the  early  fpring  months,  efpecially  when  they  are  very  dry 
and  have  been  preceded  by  much  wet,  the  loofening  of  the  earth,  by  any  means 
whatever,  muft  be  of  confiderable  utility.  This  effedt  is  generally  fhewn  to  have 
taken  place  by  the  appearance  and  progrefs  of  the  crop,  which  becomes  of  an 
unhealthy  yellow  colour,  and  advances  but  little  in  its  growth.  In  fuch  cafes  it 
has  been  fuggefted  that  harrowing  once,  or  oftener,  in  a place,  may  be  of  much 
fervice  in  the  early  fpring  months  *.  Where  the  crops  are  thin  and  of  feeble 
growth,  this  operation  may  produce  beneficial  effe6Is,  by  affording  a fort  of 
earthing-up  to  the  weak  plants,  and  thereby  promote  a more  vigorous  growth, 
at  the  fame  time  that  a number  of  new  Ihoots  are  fent  oft'  from  the  joints  thus 
covered,  and  the  crop,  in  confequence,  rendered  more  full  and  abundant  j and 
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where  the  grain  is  too  thick  upon  the  ground,  it  may  alfo  be  ufeful  by  drawing 
out  and  deftroying  many  of  the  plants.  It  has  likewife  been  fufpe6Ied  by  an 
acute  writer,  that  many  of  the  root  fibres,  by  being  torn  In  the  operation,  may 
prevent  the  over  luxuriance  of  the  ftem  and  leaves,  and  by  that  means  pro- 
mote the  more  early  fru£lification  of  the  plants 

Rolling  the  land,  either  without  having  recourfe  to  the  harrow  or  after  it  has 
been  employed,  efpecially  where  the  furface  is  cloddy,  and  the  operation  Is  per- 
formed when  the  ground  pofleffes  a medium  degree  of  moifture,  may  be  of  utility 
in  the  fame  way,  as  well  as  by  forcing  the  roots  of  the  wheat  into  the  earth,  and 
by  that  means  caufingnew  ftems  to  rife  f.  On  all  the  light  thin  foils,  when  this 
fort  of  grain  is  cultivated  upon  them,  much  benefit  may  alfo  be  produced  by  the 
ufe  of  the  roller,  by  the  roots  of  the  plants  being  thereby  prevented  from  being 
fo  eafily  loofened  and  thrown  out  of  the  ground.  And  the  fame  pra6iice  is  re- 
commended as  generally  ufeful  where  clover  or  grafs  feeds  are  fown  with  wheat 
crops,  as  a means  of  rendering  vegetation  more  fecure 

The  former  operation  may  likewdfe  be  praftifed  with  advantage.  In  the  way  of 
preventing  the  deflruflive  ravages  of  the  worml|. 

In  cafes  where  the  land  is  not  in  a fufficient  date  of  fertility  or  preparation  to 
bring  the  crops  to  perfeflion,  it  may  be  necelTary  to  make  ufe  of  top  dreffings. 
Subfiances  of  both  the  folid  and  fluid  kinds  have  been  made  ufe  of  for  this 
purpofe ; the  firft  confift  chiefly  of  the  dung  of  different  forts  of  birds  after 
being  brought  into  a pow'dery  ftate,  bone-duft,  foot,  peat,  afhes,  and  various 
faline  matters.  The  latter  are  principally  the  drainings  of  dung-hills  and 
other  fimilar  liquid  materials.  The  former  fhould  be  thinly  fown  over  the  crops, 
with  as  much  evennefs  as  poffible,  as  early  in  the  fpring  as  horfes  can  be  ad- 
mitted upon  the  land  w’ithout  injury ; and  if  it  can  be  done  when  the  w'eather 
is  inclined  to  be  moift,  it  is  the  better.  A roller  may  then  be  paffed  over  the 
crop  with  advantage.  Where  the  latter  fubftances  are  made  ufe  of,  care  fhould 
alw’ays  be  taken  that  the  plants  be  not  injured  by  having  too  large  a quantity  of 
fuch  fluids  applied  to  them. 

The  praftice  of  tranfplanting  wheat  may  be  had  recourfe  to  in  particular  cafes, 
probably  with  beneficial  confequences,  as  where  there  are  feme  parts  of  fuch 
crops  too  thickly  fet  upon  the  ground,  while  others  are  too  thin,  irregular,  or 
patchy  \ as  by  thinning  and  fetting  out  the  plants  of  fuch  over-abundant  parts 
among  thofe  that  are  deficient,  much  fervice  may  be  done  to  each  of  them.  The 
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firfl  will  be  rendered  more  capable  of  admitting  the  operation  of  the  hoe,  and 
thereby  of  fupplying  more  abundant  nourirtiment  for  the  luxuriant  vegetation  of 
the  plants  ; and  the  latter  be  fupplied  with  the  proper  number  of  plants,  which 
could  not  be  accomplidied  in  any  other  way.  It  has  been  fuggefted,  that, 
when  cultivated  in  the  garden,  one  acre  would  be  capable  of  atl’ording  fets  for 
an  hundred,  when  planted  after  being  properly  divided,  at  the  diftance  of  nine 
inches  from  each  other  j and  as  the  bufmefs  of  tranfplanting  is  to  be  performed 
in  the  fpring,  it  is  fuppofed  that  crops  of  this  grain  may  beraifed  in  this  manner 
on  lands  that  potTefs  a greater  degree  of  moifture  than  is  fuited  to  the  healthy 
growth  of  wheat  in  general.  Befides,  clean  crops  may  be  produced  in  this 
way  with  much  greater  certainty,  as  where  the  ground  is  ploughed  over  juft  be- 
fore the  plants  are  fet  out,  the  grain  may  rife  much  quicker  from  the  plants  than 
the  w^eeds  from  their  feeds,  and  the  crop,  in  this  way,  overpower  fuch  noxious 
plants  *.  Many  advantages  of  other  kinds  have  been  ftated  by  other  writers  as 
the  refult  of  this  praSHce  f. 

The  feeding  of  wheat  crops,  where  too  forward  or  luxuriant  in  the  early 
fpring  months,  by  means  of  fheep,  is  a practice  that  has  been  found  of  much  be- 
nefit in  many  cafes.  The  good  eflfefts  in  fuch  inftances  are  fuppofed  to  arife  from 
the  removal  of  the  upright  central  ftems,  by  which  means  different  new  lateral 
ftems  or  root-feions  are  fent  off  or  brought  forward  with  more  vigour,  by  the 
acquifition  of  a larger  proportion  of  nutritious  matter  from  the  joints  in  confe- 
quence,  that  muft  otherwife  have  been  exhaufted  in  fupporting  the  central  ftems  J. 

This  practice  has  been  found  by  experience  to  be  the  moft  ufeful  on  fuch 
ftrong  and  fertile  lands  as  are  apt  to  produce  a larger  proportion  of  ftraw  than 
can  be  properly  fupported.  In  thefe  cafes  advantage  has  frequently  been  de- 
rived by  feeding  off  the  blade  at  two  or  more  fucceffive  times  ; but  in  managing 
the  buftnefs,  great  care  is  neceffary  to  fee  that  the  whole  is  completed  before  the 
crop  begins  to  fpindle,  otherwife  more  injury  than  good  may  be  produced.  But, 
on  the  lighter  and  more  poor  deferiptions  of  foil,  the  praftice  muft  be  employed 
with  great  caution,  as  on  fuch  lands  the  growth  of  the  crop  may  be  fo  retarded 
as  to  become  weak  and  fpindly.  Befides,  on  thofe  lands  where  they  are  very 
light,  and  the  crops  thin,  injury  may  frequently  be  done,  by  many  of  the  plants 
being  pulled  up  on  account  of  the  clofenefs  of  the  bite  of  the  fheep.  They  fhould 
therefore  never  be  fuffered  to  remain  upon  the  crops  when  the  weather  is  wet  and 
the  furface  of  the  ground  much  loofened,  or  after  fudden  frofts  and  thaws  ; as  in 
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fiich  cafes  much  harm  may  be  done  by  the  plants’  bein^  pulled  up  and  defiroyed. 
I he  treading  of  the  animals  may,  however,  be  of  great  fcrvice  in  all  the  light 
forts  of  land,  and  where  the  crops  are  thin,  as  by  that  means  the  earth  will  not 
onlv  be  prefied  more  clofcly  about  the  roots  of  the  plants,  but  the  flcms  in  many 
inifances  fo  forced  into  the  ground  and  covered  up,  that  new  flioots  will  be  fent 
offlaterally,  and  the  crops  be  thus  rendered  more  full  on  the  land.  But  where 
the  foils  are  very  ftiff  and  adhefive,  the  growth  of  the  crops  may  be  checked  and 
retarded  by  the  praflice,  and  of  courfe  the  fhoots  thus  caufed  become  weak, 
affording  only  fmall  ears  and  light  grain*.  The  obfervation  and  experiments  of 
the  fame  writer  have  indeed  fully  convinced  him  that  wheat  ought  not  to  be  fed 
down  with  flieep,  unlefs  it  be  very  rank  in  January,  and  that  fuch  crops  fliould 
only  be  fed  as  were  fown  earlv. 

But  though  this  prafiice  has  much  relation  to  that  employed  in  gardening,  of 
(lopping  the  growth  of  the  main  (lems  of  fome  forts  of  plants,  as  thofe  of  the 
cucumber  and  melon  kinds,  by  rubbing  off  or  cutting  away  the  central  buds, 
in  order  to  expedite  their  fruiting  j yet,  in  wheat  crops,  where  the  principal 
(ferns  are  eaten  down,  except  when  they  are  early  and  of  very  luxuriant  growth, 
the  ears  of  the  new  (hoots  may  not  have  time  to  perfect  their  feed,  and  of  courfe 
become  light  and  (lirivelled  in  the  grain  ; and  the  new  (terns,  from  their  weak- 
refs,  be  more  apt  to  fall  down  and  be  lodged.  Thefe  are  circumftances  that 
have  been  frequently  obferved  to  occur  in  the  feeding  down  of  wheat  crops  by- 
means  of  (heep  |.  The  fame  philofophical  writer  alfo  fuggefls  that,  in  refpeft 
to  the  culture  of  wheat  crops,  the  moft  beneficial  method  is  that  of  promotino-  as 
much  as  pofiTible  the  time  of  blolfoming,  while  that  of  ripening  is  protra£ted  J, 
as  it  is  for  the  farinaceous  refervoir  of  nutriment  depofited  in  the  cotyledon  of 
the  new  feed,  in  order  to  fupport  the  growth  of  the  corcidum  or  frefh  embryon, 
that  the  plant  is  cultivated  ; which  farinaceous  depofition  is  e(fe£ted  in  the  in- 
terval between  the  bloffoming  and  ripening  of  the  corn,  either  before  the  im- 
pregnation of  the  pericarp  or  feed-veffels,  or  afterwards  j and  the  weight  and 
plumpnefs  of  the  grain  is  thus  augmented. 

The  eating  down  of  crops  by  (lieep  may  therefore  often  be  hurtful,  by  retard- 
ing the  period  of  bloffoming,  as  well  as  by  reftri61ing  the  growth  of  the  (terns  ||. 

But  befides  the  advantage  derived  from  the  feeding  down  of  wheat  crops 
with  (heep,  they  may  fometimes  be  employed  with  benefit  in  other  views  j for 

* Bath  Papers,  vol.  I.  p.  66.  f Tull’s  Horfe-hoeing  Huibandry,  4I0.  edit. 

,*  Tull’s  Horfe-hoeing  Hutbandry,  4to.  edit.  p.  147.  U Darwin’s  Phytologia,  p.  144, 
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as  the  coronal  parts  of  the  roots  of  fuch  crops  are  liable  to  be  laid  bare  and 
expofed  for  fome  inches  in  length,  about  the  furface  of  the  earth,  during  fevere 
frofty  winters,  the  turning  in  of  fheep  upon  them  in  fuch  circumftances,  when 
the  ground  is  moift,  and  keeping  them  in  motion,  may  tend  to-  prefs  them  into 
the  loofe  foil,  and  in  that  way  produce  new  roots,  as  well  as  afford  covering 
and  prote£tion  to  fuch  as  have  been  denudated. 

It  is  likewife  a pra61ice  with  fome  farmers,  who  contend  that  much  advan- 
tage is  derived  from  it,  to  turn  flieep  upon  the  crops  where  danger  is  appre- 
hended from  worms,  flags,  or  other  infedfs  ; in  order  that,  by  keeping  them  con- 
ftantly  in  motion,  fuch  animals  may  either  be  wholly  deftroyed,  or  fo  fixed  in 
the  furface  mold  as  to  caufe  their  more  gradual  death  *. 

There  are  many  infetls  that  are  highly  injurious  to  wheat  crops  in  mild  and 
open  winters,  as  well  as  during  the  fpring,  and  fometimes  in  the  early  fummer 
months,  by  eating  off  and  deftroying  the  Items  at  the  joints  about  the  furface  of 
the  earth,  which  are  in  fuch  parts  fvveet  and  tender,  from  their  containing  a por- 
tion of  faccharine  matter,  and  being  of  young  growth.  In  thefe  cafes  the  blades 
of  the  wheat  plants  drop  down  and  become  withered,  by  which  the  crops  are 
frequently  in  a great  meafure  deftroyed. 

The  principal  of  thefe  deftru£tive  animals  docs  not  yet  feem  to  have  been  de- 
fcribed  with  fuflicient  correStnefs  by  writers  on  agriculture  f ; it  is,  however, 
probable  that  there  may  be  different  varieties  of  the  fame  grub,  that  may  be 
hurtful  to  grain  crops.  One  kind  of  grub  is  afferted  to  be  annually  found  in  wet 
fituations  in  larger  or  fmaller  quantities,  according  as  the  preceding  feafon  h^is 
been  hot  or  cold  : and  that  while  it  continues  in  the  ftate  of  egg  it  cannot  be 
injured  by  any  feverity  of  weather  that  may  occur.  Even  in  the  grub  ftate  it  is 
not  capable  of  being  much  injured ; and  when  in  that  of  the  fly  it  is  equally 
hardy.  The  only  period  in  which  it  appears  to  be  fufceptible  of  injury,  is  that 
of  its  tranfmutation  from  the  grub  to  the  aurel'ia  ftate,  in  which  ftage  it  is  ca- 
pable of  being  deftroyed  by  cold  and  wetnefs  ; and  as  this  change  moftly  takes 
place  fome  time  about  the  end  of  May,  or  in  the  early  part  of  June,  at  which 
times  rain  generally  falls  in  abundance,  the  whole,  except  fuch  as  have  fecured 
themfelves  in  dry  hills  of  mold,  in  meadows,  or  the  borders  of  ditches,  are  an- 
nually killed.  On  arable  lands  few  or  none  are  believed  to  efcape  to  effc6l  the 

* Corrc(fted  Report  of  Middlefex. 

f It  has  been  fuggcfted  by  the  author  of  a paper  in  the  twenty-fifth  volume  of  the  Annals  of  Agri- 
culture as  belonging  to  the  genus  tipula. 
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purpofe  of  propagating  their  kind,  unlefs  in  fuch  feafons  as  are  unufually 
droughty  during  the  time  of  their  change  into  the  aurelia  ftate  *.  Hence  the 
rains  that  fall  at  fuch  periods  are  not  only  beneficial  in  promoting  the  crop  but 
in  deftrovin?  this  fort  of  infect. 

Befides  this,  it  is  obferved  in  the  fame  work  that  there  are  feveral  other  grubs 
brought  forth  at  all  feafons  in  dry  lands,  which  are  not  lefs  injurious  to  corn 
crops  than  that  juft  defcribed.  They  equally  poftefs  the  power  of  refifting  the 
hurtful  effects  of  the  weather  in  every  ftage  but  that  in  which  they  are  changed 
into  the  aurelia  ftate,  when  moifture  and  cold  has  the  power  of  readily  deftroy- 
ing  them.  The  whole  of  the  grubs  that  are  produced  on  foils  of  the  more  dry 
kind  are  faid  to  be  of  the  moth  tribe. 

It  is  added,  that  the  grub,  when  the  autumn  has  been  mild  and  warm,  is- 
brought  into  exiftence  about  the  latter  end  of  October,  and  proceeds  in  its 
growth  as  long  as  vegetation  continues  in  any  degree ; after  which,  probably 
from  the  want  of  food,  it  feems  to  remain  at  a ftand  till  the  fpring  feafon,  when 
its  ravages  foon  become  evident.  It  begins  to  increafe  in  fize  towards  the  end 
of  February,  and  continues  to  grow  till  the  early  part  of  May,  when  it  is  often 
more  than  an  inch  in  length,  and  one  third  of  an  inch  or  more  in  circumfer- 
ence. It  is  faid  to  be  then  extremely  deftruftive,  eating  through  the  roots  of  the 
ftrongeft  ftems  of  corn  plants  in  a very  quick  manner.  And  it  is  ftated,  that  on 
taking  one  of  them,  and  putting  it  into  earth,  confifting  of  a foft  black  loam^, 
about  mid-day,  covering  it  well,  at  the  root  of  a plant  of  oats  that  had  fent  out 
thirty-feven  off-fets,  and  which  had  been  well  earthed  up,  the  plant,  on  being 
examined  about  the  fame  time  the  fucceeding  day,  was  found  to  have  its  leaves 
hanging  down  in  a declining  ftate,  and  the  root,  with  the  whole  of  the  off- 
fets,  fo  injured  as  to  be  utterly  incapable  of  recovery. 

In  mild  feafons,  that  are  favourable  for  the  propagation  of  grubs,  they  be- 
come numerous  and  highly  detrimental;  but,  as  has  been  juft  obferved,  they 
moftly  perifh  annually,  the  race  being  preferved  only  by  the  depofition  of  ova 
in  the  borders  of  ditches,  plantations,  and  coarfe  fogged  herbage,  in  which 
the  aurelia  is  protefted  from  injury  by  moifture. 

It  has  been  found  that  the  grub  commits  its  principal  injury  on  corn  crops 
juft  after  the  germination  or  fprouting  of  the  grain,  by  devouring  or  eating  away 
the  young  fhoot  before  it  ftiews  itfelf  above  the  ground.  When  the  plants  are 
up  above  the  furface,  and  have  acquired  confiderable  fubftance,  there  is  much 
lefs  danger  from  the  ravages  of  thefe  animals,  except  where  they  are  very  nu,- 


* Farmer’s  Magazine,  vol.  II.  p.  365. 
4 B 


56  i Cullivation  of  Arable  Land. — JFheat, 

merous.  During  the  day  they  are  faid  to  be  moflly  found  from  half  an  inch  to 
an  inch  and  a half  below  the  furface  ; and  they  are  not  fuppofed  to  come  much 
above  the  ground  during  the  night 

Various  means  have  been  fuggefted  for  the  purpofe  of  deftroying  thefe  ani- 
mals, and  preventing  their  ravages  on  grain  crops ; but  hitherto  probably  with- 
out much  fuccefs.  The  fubftances  that  have  been  chiefly  employed  in  this  in- 
tention are  lime  and  faline  matters  f;  but  it  is  probable  that  neither  of  them  are 
fully  effeftual  in  preventing  the  deftru£tive  ravages  that  are  often  experienced 
from  fuch  animals,  as  it  has  been  found  by  experiment  that  the  mixing  of  fuch 
materials,  efpecially  the  lime  with  earth,  by  which  it  is  foon  faturated,  does  not 
prevent  them  from  propagating  and  continuing  in  the  mold  |,  and  confequently 
has  but  little  effe6l  in  preferving  crops  from  their  attacks.  But  though  lime, 
when  combined  with  the  mold  of  foils,  fo  as  to  become  perfe£Uy  effete  by  theab- 
forption  of  carbonic  acid  both  from  it  and  the  atmofphere,  may  not  have  much 
power  in  deftroying  the  grub  ; there  can  be  little  doubt,  that  when  applied  in  its 
cauftic  or  mod:  a6tive  flate,  it  will  prove  deftrudfive  to  it,  as  well  as  rnoft  other 
animals  of  the  infedf  kind.  It  has  indeed  been  remarked,  that  both  hot  lime 
and  alkaline  falts  are  capable  of  deflroying  fuch  noxious  infedls  as  feed  upon 
the  roots,  flems,  and  leaves  of  field  plants,  by  the  property  they  poffefs  of  com- 
bining with  and  reducing  the  organifation  of  their  bodies  ||.  This  effedt  would 
not  however  feem  to  be  produced  on  living  animals,  except  where  fuch  fub- 
flances  are  laid  on  in  very  large  proportions,  by  which  the  crops  would  be  in 
danger  of  being  deftroyed.  It  is  added  by  the  fame  author,  that  neutral  falts 
may  often  be  made  ufe  of  with  fuccefs  in  the  fame  intention. 

Thefe  are  fuppofed  to  produce  their  deflrudlive  effedls  on  fnails,  flugs,  grubs, 
and  other  fimilar  animals,  by  caufmg  fuch  exceffive  evacuations,  by  their  power- 
ful adfion,  that  they  are  incapable  of  withftanding  them.  In  this  view  it  is  pro- 
bable that,  in  the  neighbourhood  of  the  fea,  fuch  fand  as  has  been  conftantly  for 
a long  time  covered  by  the  tides  might  be  employed  with  advantage  in  the  way 
of  a top-drefling  where  wheat  or  other  crops  are  injured  by  fuch  animals.  But 
when  either  cauflic  lime  or  fea  f^  is  laid  on  in  the  way  of  top-dreffing  for  grain 
crops,  in  order  to  deftroy  the  grub,  when  exifting  at  their  roots,  immediately 
below  the  furface  of  the  ground,  great  care  fhould  be  taken  that  they  be  not 

* Annals  of  Agriculture,  vol.  XXV,  p.  407. 

f Of  the  latter  kind  arejbapers’  ajhes,  bleachers'  ajhes,  refufe  pot-ajh.  Sec. 

J Annals  of  Agriculture,  vol.  XXV.  p.  406.;  Darwin’s  Phytologia,  p.  362.;  and  Farmer’s  Ma- 
gazine, vol.  II.  p.  365. 

1|  Dundonald’s  Connection  of  Agriculture  with  Chemiftry,  |).  136.  ^ • 
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poffelTed  of  fuch  caufiicity,  or  applied  in  fuch  quantities,  or  fo  unevenly,  as  to 
hurt  the  young  plants  by  their  too  powerful  operation  on  them. 

Soot  is  likevvife  a faline  fubftance  that  has  been  much  made  ufe  of  in  differ- 
ent didriffs  for  fowing  over  young  wheat  and  other  grain  crops  when  injured 
by  worms,  grubs,  or  other  infers  that  feed  upon  and  deffroy  the  tender  ftems, 
leaves,  and  roots  of  fuch  plants.  It  is  a material  which,  in  addition  to  carbo- 
naceous and  earthy  matters,  confifls  of  mineral  or  refinous  oil,  made  capable  of 
folution  in  water  by  the  large  proportion  of  faline  fubftance  which  it  contains. 
The  folution  thus  formed,  it  is  afferted,  “ is  an  extremely  bitter,  high  coloured, 
oily  liquor,  which  not  only  poifons  the  infecfon  which  it  may  fall,  but  alfo  com- 
municates-a bitter  tafte  to  the  furface  of  the  roots  and  leaves  of  plants,  thus 
rendering  them  unfit  for  the  food  of  fuch  infedls  But  the  effe6fs  of  this 
. fubftancc  may  be  ufeful  in  other  ways  befides  that  of  defiroying  infecls  ; the 
growth  of  the  plants  maybe  fo  quickly  promoted  by  the  bituminous  oily  folu- 
tion  formed  by  the  faline  principle  of  the  foot,  as  to  allow  no  time  for  the 
ravages  of  the  infects  on  them  f. 

It  has  alfo  been  fuggefted,  that  where  the  grub  is  prevalent,  rolling  the 
land  in  the  early  fpring  months,  foon  in  the  morning,  may  have  a tendency  to 
crufli  and  defiroy  them : and  that  where  the  fly  is  found  to  abound,  and  come 
out  in  the  fummer  evenings  on  the  grafs  lands  or  fallows,  it  is  probable  that,  by 
rolling  at  that  time,  the  return  of  it  into  the  earth,  as  well  as  the  depofit  of  the 
ova,  may  be  prevented,  and  the  future  propagation  of  the  infect  be  guarded 
againftj. 

As  the  ova  of  this  deftru£tive  animal  is  found  to  be  chiefly  depofited  in  the 
long  grafs  on  the  fides-  of  hedges  and  ditches,  it  has  been  propofed,  as  a fure 
mode  of  preventing  the  propagation  of  the  grub,  to  keep  the  tops  of  ditches 
and  hedge-fides  perfectly  clean,  and  free  from  the  coarfe  long  herbage  with 
which  they  are  ufually  covered  ||.  And,  on  the  fame  principle,  the  keeping  of 
clover  fiubbles  clofely  eaten  down  by  fheep  or  other  animals,  after  the  hay  has 
been  taken,  till  the  wheat  crop  is  nearly  ready  to  be  put  in,  has  been  found  in 
feme  meafure  an  effectual  remedy  againft  the  deftruftive  attacks  of  this  infefl:^. 

Befides  grubs,  there  are  other  infe61s  which  fometimes  commit  depredations 
on  grain  crops.  One  of  thefe,  which  is  believed  to  be  the  thrips  Fhyfapus  of 
Linnaeus  is  found  to  attack  the  late  blofibming  ftems  on  their  coming  into 
flower,  on  which  account  early  fowing  may  be  the  moft  efleflual  remedy. 

• Dundonald,  on  the  Connection  of  Agriculture  with  Chemiftry.  t Ibid,  p.  138. 

♦ Darwin’s  Pliytologia,  p.  369.  ||  Farmer’s  Magazine,  vol.  IT.  p.  365. 

S Annals  of  Agriculture,  vol.  XXV.  ^ Tranfaftions  of  Linnaean  Society,  vol.  III. 
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But,  in  addition  to  the  attacks  of  thefe  animals,  wheat  crops  are  often  ex- 
pofed  to  injuries  of  other  kinds,  fuch  as  the  mildew,  blight,  blatl,  and  fmut. 

The  firft  of  thefe  vegetable  difeafes  is  frequently  found  to  affe6l  wheat  and 
other  crops,  in  their  more  advanced  flages  of  growth,  in  fuch  feafons  as  are 
wet  and  gloomy,  for  fome  length  of  time  together,  without  much  fun.  The 
nature  of  this  m icor  mould,  or  mildew,  feems  not  yet  to  have  been  fully  invefti- 
gated  by  writers  on  hufbandry ; but,  from  the  obfervations  contained  in  an  in* 
genious  paper  in  tlie  feventeenth  volume  of  the  Annals  of  Agriculture,  there 
appear  to  be  two  varieties  of  it,  the  black  and  the  red.  Various  conjeftures 
liave  been  entertained  by  writers  concerning  the  caufe  of  the  difeafe  ; the  moft 
probable  of  which  feems  to  be,  that  it  is  a plant  of  ihe  fungus  kind,  which,  like 
others  of  the  fame  fort,  is  capable  of  proceeding  in  its  growth  in  clofe  fliaded 
ftuations  without  much  change  of  air,  and  which  by  its  roots  penetrates  the 
veffels  of  the  plants  to  which  it  attaches  itfelf,  but  which  were  probably,  how- 
ever, previoufly  in  a morbid  condition. 

As  moifture,  and  a confined  llate  of  air  from  fiiade  or  other  fimilar  caufes,  have 
obvioufly  much  effedl  in  producing  the  mildew  in  wheat  and  other  grain  crops, 
it  feems  not  improbable  that  the  befi;  method  of  preventing  or  removing  it 
would  be  that  of  not  having  the  plants  too  much  crow’ded  together,  but  thin 
and  open,  fo  that  light  may  be  fully  admitted,  and  a free  circulation  of  air  take 
place  among  the  plants.  This  may  be  the  moft  perfectly  accomplifhed  by  the 
corn  being  fown  in  rows,  with  fufficient  diftances  between  them.  Therefore,  on 
lands  that  are  fubje£f  tomiLdew',  the  moft  advantageous  method  may  be  that  of 
fowing  the  grain  by  means  of  the  drill,  and  not  too  thickly  in  the  rows.  Where 
the  difeafe  is  prefent,  the  moft  advifable  method,  in  order  to  its  removal,  may 
be  that  of  thinning  out  the  weakeft  plants  as  much  as  poflible,  that  more  air 
and  light  may  be  let  in,  and  by  that  means  the  ftrength  and  vigour  of  the  crop 
be  increafed,  and  the  difeafe  eradicated. 

It  has,  indeed,  been  lately  fuggefled,  that,  “ as  the  greater  dampnefs  of  fome 
land  fupplies  one  permanent  caufe  of  mildew,  as  well  as  its  being  too  much  over- 
Ihadowed  by  thick  foliage,  the  methods  of  prevention  muft  confift  in  properly 
draining  the  land,  and  ufing  drier  kinds  of  manure,  as  coal  alhes  and  bone 
alhes  •*,  as  well  as  by  thinning  the  crops.”  And  it  may  be  advifable,  in  the 
fame  view,  “ to  fow  early  in  the  feafon,  for  the  purpofe  of  procuring  forward 
crops,  as  this  difeafe  is  faid  more  to  injure  late  crops,  owing  to  the  greater 
dampnefs  of  the  ground  in  autumn  f.” 

* It  would  probably  be  better,  and  certainly  more  economical,  to  make  ufe  of  bones  in  the  /late  of 
a coarfe  powder. 

t Darwin’s  Phytologia,  p,  lar. 
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The  blight  * is  an  affe£lion  of  the  vegetable  kind  that  not  unfrequently  at- 
tacks wheat  crops  in  feafons  that  are  more  than  ordinarily  moift.  It  has  been 
found,  that,  in  this  difeafe,  the  green  blades  and  ftalks  are  befet  with  fmall 
fpots  of  a black  or  rudy  colour,  before  the  ear  becomes  affefted';  and  that  after 
the  grain  has  begun  to  flioot,  and  is  fairly  come  into  ear,  many  of  the  heads 
are  often  completely  empty  ; but,  in  fome  cafes,  only  empty  in  the  upper  half, 
the  under  remaining  perfectly  full.  In  others  again,  the  ears  are  found  to  have 
alternately  a plump  well-filled  pickle  and  an  empty  hufk  ; and  that  in  fome, 
though  not  quite  empty,  they  include  only  flirivelled  imperfe6t  grains,  or  what 
are  termed  hungry  pickles  by  dealers.  In  different  inftances  ears  are  obferved, 
that  are  partly  hungry  and  partly  filled  in  a proper  manner;  and  that  in  a|k 
large  proportion,  there  is  an  hungry  and  well-fflled  grain  alternately  ; in  fliort, 
that  various  ears,  that  appear  well  filled,  on  opening  the  hulks  are  difeovered 
to  be  covered  with  fpots  of  a black  and  ruffy  caff.  A number  of  the  ftems  are 
in  fome  inftances  met  with  that  are  perfeftly  withered  their  whole  leno-th. 
When  ripened,  the  crop,  in  particular  cafes,  is  obferved  to  have  a dirty  fpotted 
appearance,  -as  if  fprinkled  with  foot,  rather  than  the  ufual  clean  healthy  yel- 
low afpeft  ; and  the  parts  of  the  ftraw,  or  ears,  that  are  not  thus  fpotted,  are 
neither  white  nor  yellow,  as  is  ufual,  but  of  a colour  of  the  dulky  or  afh  kind  f. 

Thefe  appearances,  which  fliew  themfelves  in  the  different  ftages  of  the 
blight,  are  fuppofed,  by  the  fame  author,  to  prove  the  exiftence  of  an  infe6t  as 
the  caufe  of  this  vegetable  difeafe  J ; and  that  as  the  greateft  injury  is  almoft  in 

* The  vredo  frumenti  of  fome  writers. 

-)■  Somerville  in  Communications  to  the  Board  of  Agriculture,  vol.  II.  p.  207. 

I In  the  paper  juft  mentioned,  which  contains  much  valuable  obfervation  refpcifHpg  the  nature  of 
the  blight,  an  infeft  that  produced  much  injury  to  the  ears  of  the  grain  is  thus  deferibed.  It 
bears,  fays  the  writer,  a ftriking  refcmblance  to  a lovfe,  and  when  it  is  firft  diftinguifliable  by  the  eve, 
is  of  a red  colour,  nearly  refembling  that  of  a boiled  lobfter,  and  fo  foft  and  tender  as  to  be  killed  by 
the  flighteft  prefture ; as  it  increafes  in  fize,  the  colour  gradually  changes  from  red  to  a dirty  black, 
when  it  becomes  ftationary,  and  continues  fo  till  it  dies.  During  its  growth,  it  alfo  lofes  this  foft 
tender  texture,  and  in  its  black  ftate  feels  hard,  and  as  if  it  were  covered  with  a cruft  or  fhell  upon 
the  back.  It  does  not  appear  that  this  is  a new  infeift,  for  moft  of  the  farmers  with  whom  the 
writer  has  converfed  feem  well  acquainted  with  it,  and  all  of  them  aftert,  that,  if  they  are  care- 
fully looked  for,  fome  of  them  may  be  met  with,  even  in  the  beft  fields  of  wheat,  every  year.  It  ap- 
pears, however,  that  they  are  infinitely  more  numerous  and  deftru6Uve  in  late  wet  feafons,  than  ift 
fuch  as  are  earlier  and  more  favourable.  In  the  year  1782,  for  inftance,  when  the  crop  was  uncotH- 
monly  late,  and  thefeafon  very  wet  and  cold  throughout,  the  wheat  crop,  he  fays,  almoft  entirely 
failed  from  the  depredations  of  this  infefi ; and  every  other  inftance  that  can  be  recollefted  of 
their  mifehievous  effe(fls,  hat  always  taken  place  in  the  latcft  and  coldeft  feafons.  The  obfervations 
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every  cafe  done  to  fuch  crops  as  have  not  been  perfeftly  covered  after  fowing, 
or  when  the  feed  is  very  near  the  furface,  while  fuch  as  are  depofited  to  a greater 
depth  almoft  wholly  efcape,  it  is  fuggefted,  that,  by  depofiting  the  grain  more 
deeply  in  the  foil,  and  covering  it  in  a more  perfe£l  manner,  as  by  drilling  or 
dibbling,  much  may  be  effefled  in  the  prevention  of  this  malady. 

Others,  however,  confider  the  difeafe  as  a fungus  of  the  linear,  oblong,  tawnv, 
black  kind,  that  attaches  itfelf  to  the  flems  of  the  wheat  plants  at  the  period 
when  the  grain  is  nearly  ripe,  in  fuch  feafons  as  are  very  moift,  affording  a footy 
appearance  to  the  crop.  It  is  afferted,  that  the  ftems  are  apparently  fplit,  and 
the  growth  of  the  plants  greatly  impaired  and  reftrifiled  *.  The  author  of  Phy- 
^tologia  fuppofes  it  to  be  a malady  in  fome  meafure  fimilar  to  the  ruhtgOy  or  rujr, 
a difeafe  that  attacks  particular  plants  that  are  previoufly  in  an  unhealthy  con- 
dition, and  which  may  probably  be  prevented,  or  remedied,  by  the  expofure  of 
them  to  more  light,  and  a greater  degree  of  ventilation,  as  in  the  mildew  or 
white  mucor. 

Some  alfo  affert  the  caufe  of  this  affe£Hon  to  be  a vitiated  date  of  the  juices 
of  the  vegetables  proceeding  from  obftrudHon,  induced  by  fudden  alternations' 
of  heat,  cold,  and  moilTure,  without  fufiicient  fun  to  caufe  the  abforption  of  the 
latter,  in  confequence  of  which  infe£ls  are  generated  in  the  plants,  and  their 
growth  thus  injured  and,  on  thefe  grounds,  advife  fimilar  modes  of  removing  it 

which  he  made  a few  fumnsers  ago  confirm  him  in  that  belief:  for  he  uniformly  found  that,  in  proper^ 
tion  as  a field  of  wheat  was  early,  the  injury  done  was  not  only  much  lefs,  but  the  number  of  vermin 
fmaller ; while,  on  the  contrary,  as  the  crop  was  later  the  iv.ifchief  was  in  the  fame  proportion  greater,, 
and  continued  fo  throughout  the  feafon-  The  inference  he  draws  from  thence  is,  that  wet  feafons 
are  more  favourable  to  the  generation  of  thefe  infefts  than  dry  ones,  and  that  though  they  are  bred 
in  confiderable  numbers  even  in  the  bed  years,  yet  they  come  into  exiftence  at  a period.of  the  feafon 
when  the  crop  is  too  far  advanced  to  be  injured  by  them.  This  laft  idea  was  conhderably  ftrength- 
ened  by  trials  which  he  lately  made,  of  placing  the  infers  upon  heahhy  plants  at  different  per 
riods  of  their  growth  when  put  upon  plants  in  the  flower,  and  while  the  flalks  and  blades  were  green 
and  tender,  they  adhered  firmly,  and  completely  effefted  the  deftruAion  of  the  ear;  but  when  put 
upon  fuch  as  had  made  fome  progrefs  towards  filling  the  blades,  and  the  dalks  of  which  were  beginr 
ning  to  harden  and  become  tough,  they  not  only  entered  upon  them  with  more  difficulty,  but  if  the 
growth  and  filling  had  advanced  beyond  a certain  period,,  and  the  blades,  &c.  had  loft  their  faccha- 
rine  tafte,  they  would  not  remain  upon  them  ; or  if  they  did,  they  died,  feemingly  of  hunger.  He 
tried  them  upon  feveral  hundreds  of  healthy  ears  in  this  way,  and  with  the  fame  refult;  from  which  he 
thinks  it  is  at  ieaft  prefumable,  that  a certain  degree  of  hardnefs  in  the  ftalks  and  hufks  of  the  wheat  is 
a fufiicient  proteftion  againft  this  infeft ; and  that  after  the  grain  has  paft  the  milky  ftate,  it  is  be- 
yond the  reach  of  being  injured  by  them. 

^ Lambeit,  in  Tranladions  of  linnaean  Society,,  vol.  IV, 
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to  tliofe  that  have  been  mentioned  above  *.  It  is  well  obferved  that  the  blights 
occafioned  by  froft  generally  happen  in  the  fpring,  when  cold  nights  fucceed 
to  warm  funny  days,  as  the  living  power  of  the  plant  has  then  been  previoufly 
exhaufted  by  the  ftimulus  of  heat ; and  is  therefore  lefs  capable  of  being  excited 
into  the  aflions  which  are  neceflary  to  vegetable  life,  by  the  greatly  diminifhed 
ftimulus  of  a freezing  atmofphere.  But  whether  the  malady  originate  from 
infefts,  the  aftion  of  other  plants,  a corrupted  ftate  of  the  vegetable  fluids,  or 
fome  peculiar  defeat  in  the  vegetative  procefs  of  the  plants,  it  is  probable  the 
bed  mode  of  preventing  or  removing  it  will  be  the  expofure  of  the  plants  as 
much  as  poffible  to  the  influence  of  the  air,  by  flowing  the  grain  with  larger 
flpaces,  or  thinning  them  out,  when  too  thick  and  clofle,  by  the  hoe,  in  the  later 
flpring  months,  w'hen  the  date  of  the  crop  is  fully  aflcertained.  That  fuch  me- 
thods may  be  beneficial,  is  clearly  diewn  by  the  general  obflervation,  that  hilly 
didricls  are  much  lefs  expofled  to  the  difleafe  than  fluch  as  are  low',  flat,  and 
confined. 

The  bl(f/l  is  an  aflfe6Iion  of  vegetables  that  proceeds  from  lightning,  or  the 
intenfle  a£fion  of  the  fun,  when  the  plants  are  in  a date  of  confiderable  aptitude 
for  the  aflion  of  dimuli.  It  is  the  mod  common  in  hot  climates  ; but  Dr.  Dar- 
win, from  having  found  that  extenfive  wood-cutters  often  find  trees  cracked  on 
being  fawn  through,  fuggeds  lightning  as  a more  frequent  caufe  of  the  difeafe 
in  this  country  than  is  commonly  fuppofed.  The  effefts  of  thefe  caufes  on 
wheat  crops  have  been  noticed  by  Tull,  and  deferibed  as  occurring  in  blackifli 
patches  in  diflferent  parts  of  the  fields.  As  the  vital  power  of  the  plants  is 
modly,  in  thefe  cafes,  either  completely  exhauded  by  the  great  and  fudden 
operation  of  fuch  dimuli,  or  their  vafcular  fydem  dedroyed  by  their  expanfive 
aftion,  no  remedy  can  be  of  any  great  utility  f. 

The  tfilagOy  or  fmut,  is  another  vegetable  difeafe  to  which  wheat  and  other 
grain  crops  are  often  expofed,  and  in  which  a fort  of  black  meal  is  produced  in 
the  place  of  feed.  It  has  been  aferibed  to  many  different  caufes  by  writers  on 
agriculture.  It  is  remarked  in  the  Memoirs  of  the  Bath  Agricultural  Society, 
that  this  is  a difeafe  that  only  occurs  when  the  weather  is  wet  during  the  period 
of  flowering,  in  which  the  anthers  may  burd,  and  the  farina  be  waflied  away. 
The  difeafe  is  there  fuppofed  not  to  be  produced  by  any  infe6fious  fubdance,  or 
the  ova  of  infeefs  that  mt\y  adhere  to  the  grain,  as  fmutty  ears  and  found  ones 
were  found  proceeding  from  the  fame  root,  and,  in  fome  indances,  both  fmutty 


• Xew  Farmer’s  Calendar,  p.  408. 


-{■  Darwin's  Phytologia., 
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and  found  grains  to  be  contained  in  the  fame  ear ; fome  of  the  corns  having 
even  one  end  fmutty  and  the  other  found.  It  is  therefore  fuppofed  to  arife  in 
confequence  of  the  want  of  due  Impregnation,  from  the  farina  fecundans  being 
faulty,  and  that  putrefaftion  takes  place  on  the  death  of  the  corn.  This  opi- 
nion is  fupported  by  the  experiments  of  Spallanzani,  who  difeovered  that  the 
feed  is  produeed  in  the  plants  long  anterior  to  impregnation,  which  cannot  be 
performed  until  the  flower  is  open,  and  the  dufl;  of  the  anther  fully  ripe. 

On  thefe  grounds,  it  is  conceived  that,  for  want  ot  impregnation,  or  the  vivify- 
ing principle,  the  wheat  corn  may  putrify,  as  is  the  cafe  with  the  addle  eggs  of 
oviparous  animals*. 

The  enquiries  of  a writer  who  feems  to  have  paid  much  attention  to  the  fub- 
je6f,  are,  however,  highly  in  favour  of  the  opinion,  that  the  malady  is  produced 
by  the  attacks  of  an  infe£t ; and  that,  though  unquellionably  infe6fIous,  it  may 
be  prevented,  or  cured,  by  the  ufe  of  different  kinds  of  fteeps,  fuch  as  have  been 
already  deferibed  Others  have  likewife  fuggefted  that  fteeps,  prepared  with 
aloes,  tobacco,  and  hellebore,  may  be  ufeful  for  the  fame  purpofe,  when  ap- 
plied during  the  growth  of  the  crop,  by  means  of  a piece  of  flannel  immerfed  in 
them,  and  drawn  different  ways  of  the  ridges,  by  two  perfons  walking  in  the 
furrows,  fo  as  to  touch  the  ears  |.  The  proper  time  of  performing  this  bufinefs 
is  when  the  weather  is  fine  and  dry  1[. 

* Darwin’s  Phytologia,  p.  323. 

f Communications  to  the  Board  of  Agriculture,  vol.  II.  p.  226.  j|  Ibid. 

t The  fafts  and  obfervations  on  which  thefe  conclufions  are  founded,  are  detailed  in  the  following 
manner  by  Mr.  Somerville,  in  the  fecond  volume  of  Communications  to  the  Board  of  Agriculture. 
Some  years  ago,  he  fays,  he  colledled  a quantity  of  fmutted  ears  from  one  field  of  wheat,  in  which 
they  were  very  numerous,  and  a number  of  healthy  well-filled  ears  from  another  field,  in  which  there 
was  no  fmut.  The  grains  were  rubbed  out  of  both,  intimately  mixed,  and  kept  in  a box  for  two 
months,  at  the  end  of  which  they  were  rubbed  between  the  hands  in  fuch  a manner  as  to  break  the 
whole  of  the  fmut  ball.  The  parcel  was  then  divided  into  two  equal  parts,  one  of  which  was  three  or 
four  times  walhed  with  pure  water,  and  well  rubbed  between  the  hands  at  each  wafhiug,  and  after- 
wards fown  in  a drill  in  his  garden  ; the  other  half  was  fown  in  another  drill  w’ithout  any  wafhing  or 
^preparation  whatever ; tiie  foil  and  every  other  circumflance  was  equal.  Both  parcels  vegetated  at 
the  fame  time,  and  for  about  two  months  thereafter  there  was  no  vifible  difference  in  their  appearance  ; 
about  that  period  he,  however,  obferved  that  many  of  the  plants  in  the  drill,  that  had  been  fown  without 
being  wafhed,  were  of  a darker  colour  than  the  others ; thefe,  when  narrowly  examined,  were  of  a 
dirty  green.  The  plants  in  the  drill  that  had  been  wafhed  were  all  of  one  colour,  and  feemingly 
healthy;  as  the  feafon  advanced,  the  difference  in  colour  became  more  ftriking,  and  continued  to  in- 
creafe  till  the  grain  was  fairly  out  of  the  blade  ; about  which  time  many  of  the  dirty  green  ears  begarr 
to  exhibit  fymptoms  ofdccay.  As  foon  as  the  ear  was  fairly  fliotout,  the  whole  of  thofe  in  the  un- 
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But  though  thefe  methods  may  be  employed  in  order  to  prevent  the  propa- 
gation  of  the  difeafe,  it  is  probable  that  it  can  only  be  effeftually  guarded 
againfl  by  fowing  the  feed  in  fuch  a manner  as  to  admit  of  a pcrfeflly  free  cir- 
culation of  air  among  the  plants,  and  of  thofe  modes  of  after  culture  that  are 
adapted  to  promote  their  healthy  and  vigorous  growth. 

waflied  drill,  that  had  the  dirty  green  appearance  above  defcrlbed,  were  found  to  contain  nothing  but 
front ; and  thefe  fmutted  ears  were  in  the  proportion  of  more  than  fix  to  one  of  the  healthv  ones  : 
while,  on  the  contrary,  the  drill  in  which  the  waflied  grains  had  been  fawn,  and  which  confifttrd  of 
feveral  hundred  grains,  had  hardly  a fnnitted  or  unhealthy  ear  in  it.  The  fame  experiment  was  re- 
peated the  following  feafon,  and  with  nearly  the  fame  refult.  Sa  isfied  with  knowing  that  complete 
wafliing  would  be  found  a remedy  for  the  difeafe,  he  made  no  fartlier  enquiry  upon  the  fulqeft  till 
lafl  autumn,  when  he  was  employed  in  making  obfervations  upon  the  blight,  in  the  courfe  ofwliicli 
he  met  with  a good  deal  of  fmiu  in  many  fields ; and  being  at  the  time  pollefied  of  fome  excellent 
glades,  he  carefully  examined  fome  of  the  fmutted  plants.  This  at  fitlt  was  done  more  as  a matter  of 
aimifement,  than  from  an  expeftatfon  of  difeovering  any  tiling  that  might  contribute  to  throw  light 
upon  the  fubjeft.  Upon  a near  infpefl ion  with  the  glafs,  he  found  that  the  dirty  green  colour  of  the 
blades  of  the  fmutted  cars  was  owing  to  a number  of  fpots  infinitely  fmall,  and  bearing  a near  refem* 
blance  to  thofe  upon  blighted  ears:  his  obfervations  were  continued  throughout  the  whole  period  of 
the  ripening,  in  the  courfe  of  which  he  made  no  additional  diftovery,  except  obferviiig,  that  the 
leaves  and  flalks  of  the  fmutted  ears  decayed  fooner  than  fuch  as  were  hta'lhy. 

About  the  end  of  autumn,  however,  having  one  day  brought  home  Tone  Imutted  ears  of  rather  an 
unufual  appearance,  he  examined  them  very  narrowly,  and  obferved  that  the  balls  were  perforated  in 
many  places  with  fmall  round  holes,  a thing  he  had  not  before  obferved  in  any  that  he  had  met  with : 
this  he  aferibed  to  vermin ; and  upon  flicking  one  of  the  grains  upon  a pin,  and  placing  it  under  the 
glafs  in  a very  bright  fun,  he  could  diftimflly  obferve  feveral  fmall  tranfparent  fpecks  upon  the  beard, 
or  downy  part  of  it.  He  examined  feveral  more,  and  met  with  exa^lly  the  fame  appearance ; but  be- 
ing called  haflily  away  upon  bufinefs,  he  was  under  the  neceflity  of  leaving  them  upon  the  table,  with- 
out being  able  to  afeertain  whether  the  objedls  he  had  feen  were  eggs  or  infedts.  In  the  evening  when 
he  came  home,  he  refumtd  the  inveftigation  by  candle-light ; in  the  courfe  of  which,  as  he  was  under 
the.  necciTty  of  holding  them  very  near  the  candle,  the  heat  foon  relieved  him  from  his  embarralTment, 
by  putting  them  in  motion,  ^nd  he  then  difeovered  that  the  fpecks  above  mentioned  were  real  infecls, 
refembling  wood-lice  In  fliape.  Next  day  he  repeated  the  fame  trials  by  fun-light  with  new  fmut- 
balls,  and  difeovered  the  fame  appearances,  but  without  being  able  to  make  any  of  the  infedls  ftir. 
Difappointed  and  vexed  at  not  being  able  to  fee  them  in  motion  with  fun-light,  and  recollecling  the 
heat  of  the  candle,  he  threw  the  concentrated  rays  of  the  fun  upon  them  with  a biirning-glafs,  which 
completely  anfwered  his  purpofe  of  putting  them  in  motion,  and  fhewing  them  in  every  different 
point  of  view.  To  defenbe  minutely  an  infedl  fo  fmall  as  not  to  be  diftinguilhable  by  the  naked 
eye,  would,  fays  he,  be  no  eafy  matter;  it  is  fuflicient  to  fay,  that  its  general  appearance  is  very  fimi- 
lar  to  the  wood-loufe,  though  infinitely  fmallcr. 

As  foon  as  he  was  clearly  afeertained  of  the  exiftence  of  this  infeft,  his  mind  was,  he  fays,  per- 
feflly  at  eafe  with  regard  to  the  caufe  of  the  dillemper;  but  though  he  could  very  reacjily  conceive 
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It  has  been  fuggefted  that  grain  difcoloured  with  the  fmut  may  be  readily 
rendered  proper  for  fale  by  wafliing  and  drying  it  upon  a malt  kiln,  as  the 
found  corn  is  fome  time  in  faturating  itfelf/ with  moifture.  Sand  may  alfo  be 
ufed  for  the  fame  purpofe,  which,  after  being  mixed  and  well  agitated  with 
the  grain,  may  be  feparated  by  means  of  a fieve 

There  are  particular  ftates  of  the  weather  that  have  confiderable  influence 
on  the  wheat  crops  at  particular  periods  of  their  growth.  When  the  feafon  is 
fufflciently  dry,  there  is  feldom  much  injury  done  to  them  during  the  winter 
months,  however  fevere  they  may  be  in  other  refpeds  j nor  in  thofe  of  the 

that  vermin,  in  the  early  ftages  of  the  growth  of  a plant,  might  fo  injure  the  ftamina  as  to  render  it 
unfit  to  produce  any  thing  but  fmut,  he  could  not  fo  well  underftand  how  it  was  poflible  for  the 
mere  touch  of  the  black  earth  contained  in  the  fmut-balls  to  produce  the  fame  efFeifl. 

After  fome  reafoning  he,  however,  gives  it  as  his  opinion  that  fmut  is  occafioned  by  the  fmall  in* 
fe6l  above  deferibed,  as  feen  by  the  glafs  in  the  downy  part  of  the  grain;  and  that  when  the  balls 
are  either  broken  in  the  operation  of  thrafhing,  or  come  in  contaft  with  clean  healthy  grains,  the  in- 
fects leave  the  fmutted  grains,  and,  adhering  to  fuch  as  are  healthy,  are  fown  with  them,  and  wound 
the  tender  Hem  in  fuch  a manner  as  to  render  the  plant  incapable  of  producing  any  thing  but  fmut. 
It  is  not  an  eafy  matter  to  account  f9f  the  manner  in  which  this  takes  place  ; but  a little  attention  to 
the  circumfiances  he  is  now  to  mention  will  perhaps  throw  fome  light  upon  it.  It  is  known  that 
plants  of  very  oppofite  natures  and  qualities  will  grow  and  produce  abundantly  upon  tlie  fame  foil, 
where  the  nourifhment  is  feemingly  the  fame.  This  efFe(!if  is  alfo  known  to  be  owing  to  the  flrufture 
of  their  veffels,  by  the  atfiion  of  which  the  juices  that  circulate  through  them  are  differently  prepared 
in  every  different  plant.  From  this  ftriking  difference,  owing  confeffedly  to  organifation,  is  it  nor, 
fays  he,  prefumable  that  the  fmut  in  wheat  is  produced  by  the  infefts  wounding  the  veffels  of  the 
plant  in  fuch  a manner  as  to  render  them  incapable  of  taking  up  any  other  principle  from  the  foil, 
but  the  fmut  contained  in  the  balls,  which  upon  examination  feems  to  have  no  quality  different  from 
the  fined  vegetable  earth  ? This  opinion  he  thinks  is  firongly  fuppoited  from  the  circuinffance  of 
certain  pickles  being  found  a cure  for  the  malady.  The  effeiff  of  thefe  pickles  is,  however,  com- 
pletely mifunderfiood  ; fo.r  in  place  of  fuppofing,  as  is  erroneoufly  done,  that  they  operate  by 
ftrengthening  the  grain,  and  thereby  removing  that  debility  which  has  been  long  confidered  a?  the 
caufe  of  fmut,  their  benefit  depends  upon  the  powers  they  poffefs  of  defiroying  the  infers  above  de- 
feribed  ; but  to  drew  the  abfurdity  of  the  commonly  received  opinion  in  a more  ftriking  point  of 
view,  it  is  only  neceffary,  he  adds,  to  date,  that  many  of  thefe  preparations,  which  are  fuppofed  to  be 
fo  friendly  to  vegetation,  are  in  fa£t  highly  inimical  to  it,  unlefs  they  are  ufed  with  the  utmoft  cau- 
tioD  ; even  dale  urine,  which  has  long  been  confidered  as  a fafe  and  innocent  remedy,  is,  under  cer- 
tain circumftanccs,  highly  pernicious.  After  he  had  difeovered  the  infcid,  he  made  trial  of  all  the 
fubdances  commonly  ufed,  and  found  all  of  them,  when  properly  applied,  dedruftive  to  it.  Is  it  not 
therefore,  continues  he,  more  agreeable  to  plain  common  fenfe  to  fuppofe,  that  the  virtue  of  thefe 
preparations  confids  more  in  the  power  they  have  of  deftroying  vermin,  than  in  any  ftrengthening 
quality  they  poflefs? 

Phytologia,  p.  32  J. 
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fummer,  provided  the  weather  is  not  too  moifl:  about  the  blooming  feafon,  as 
where  that  is  the  cafe  the  crops  are  mofUy  deficient  *. 

There  are  feveral  different  forts  of  weeds  that  become  injurious  to  wheat 
crops,  where  they  have  been  put  in  upon  lands  in  an  imperfe61  ffate  of  prepar- 
ation. On  the  lighter  kinds  of  foils,  efpecially  thofe  of  the  calcareous  defcrip- 
tion,  charlock^  is  often  extremely  troublefome.  It  is  a weed  that  bears  a 
yellow  flower  in  fome  of  the  kinds,  and  a white  one  in  the  other,  and  is  not 
therefore  one  individual  plant,  as  generally  fuppofed  by  the  moff  part  of  farm- 
ers, but  three  diftin£l  fpecies,  each  of  which  is  prevalent  in  different  places. 
Thefe  are  the  rough-leaved  charlock,  or  w ild  muffard  ; the  fmooth-leaved,  or 
wild  rape  ; and  the  rough-leaved  wild  radifli  having  white  flowers  J.  They  are 
all  annual  plants,  arifing  from  feeds  which  they  afford  in  great  abundance,  and 
W'hich,  if  fuffered  to  be  flied  upon  the  land,  remain  for  a great  number  of  years 
enveloped  in  the  clods,  in  a condition  fit  for  vegetation  on  expofure  to  the  in- 
fluence of  the  air,  and  a fuitable  degree  of  moifture,  by  means  of  ploughing,  or 
any  other  method  of  breaking  up  and  reducing  the  foil.  Such  plants  fhould,  of 
courfe,  never  be  permitted  to  run  to  feed,  but  be  extirpated  in  their  young  flatc, 
either  by  hoeing  or  fome  other  means ^ as,  by  attention  in  this  way,  much  In- 
convenience may  be  avoided,  as  the  increafe  by  feeding  is  hardly  to  be  con- 
ceived. Bindweed  is  alfo  a weed  of  the  parafitical  fort,  that  is  highly  injurious 
to  wheat  crops  on  this  fort  of  land.  It  is  of  two  kinds,  the  common  and  the 
black  |[,  and  may  be  removed  with  greater  eafe  than  the  above,  by  affording 
fufficient  tillage. 

The  com  poppy  § is  another  w^eed  that  is  often  Injurious  to  thefe  crops  on 
the  chalky  forts  of  land.  It  moftly  makes  its  appearance  about  May,  proceeding 
with  fuch  rapidity  in  its  growth,  both  in  height  and  laterally,  as  foon  to  over- 
top the  grain,  and  deftroy  the  crop,  by  the  fhade  that  it  produces,  the  corn  be- 
ing rendered  thin  and  defective  in  the  ear.  In  thefe  cafes  it  is  the  cuftom  of 
fome  diftrifts  to  obviate  the  mifchief  by  eating  the  weeds  in  the  early  fpring,  as 
about  May,  by  hogs,  which  are  faid  to  be  fo  particularly  fond  of  the  plant  as  to 
devour  it  with  avidity,  and  in  preference  to  the  young  wheat  The  practice 

* Synopfis  of  Hufbandry. 

+ It  is  often,  befides  this,  known  by  the  different  names  of  cadlock,  kitlock,  kilk,  in  particular  diftrifts. 

J The  ftnapis  nigra,  the  hrajjka  napus,  and  the  repkanus  raphanijtrum^  of  botanifls, 

II  The  contolvulus  arrenfis,  and  the  polpgonum  convolvulus,  of  boCaniib. 

The  papaver  rhoeas  of  botanical  writers. 

H Synopfis  of  Hufbandry,  p.  78. 
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feems,  however,  dangerous,  and  a better  and  more  fafe  remedy  is  at  hand  in  due 
tillage  of  rhe  land,  and  the  early  extirpation  of  the  plants  by  the  hoe. 

Cockle*  is  likevvife  a weed  that  often  proves  hurtful  to  crops  of  wheat.  It  is 
of  great  increafe,  frequently  fending  off  feveral  ftems  from  the  fame  root,  each 
containing  many  pods  filled  with  feed.  It  ufually  blows  about  June,  with  a 
pink-coloured  blolTom,  and  may  then  be  eradicated  without  much  difficulty, 
by  pulling  up  the  plants  as  they  come  up.  There  are  two  forts  of  this  weed, 
the  common  and  ear  cockle.  The  latter,  according  to  a late  prafhical  writer, 
varies  from  the  former,  in  being  ccnfiderably  fmaller  in  fize,  and  by  its  pecu- 
liarity of  growing  within  the  ear  of  the  wheat  plant ; in  fome  inftances  the 
whole  ear  affording  no  other  produce  than  this,  while,  in  others,  one  part  of  it 
contains  perfedliy  formed  wheat,  and  the  other  ear-cockle.  It  is  afferted,  on  the 
authority  of  much  obfervation,  to  be  a degeneracy  in  the  wheat,  from  its  being 
too  frequently  fown  on  tlie  fame  land  from  w'hich  it  was  produced  f.  If  this  be 
the  facl,  the  remedy  mull:  obvioufly  confifl  in  a frequent  change  of  feed.  It  is, 
however,  more  probable  that  this  weed  is  produced  by  fowing  the  feed  with 
the  wheat,  and  may  of  courfe  be  prevented  by  care  in  fov\ing  clean  wheat. 

TFhite  darnel  J is  another  very  prolific  weed  that  does  much  injury  to  wheat 
crops,  both  during  the  time  of  its  growth,  and  when  at  market,  by  fpoiling  the 
fample.  It  is  an  annual  plant,  the  ftem  of  which  has  a flight  refemblance  to 
that  of  grain,  and  may  probably  be  bed  prevented  by  attention  to  the  putting 
in  fuch  feed  wheat  as  is  perfedlly  clean.  Where  it  occurs,  the  fafeft  method 
is  to  draw  it  out  by  the  hand. 

Puck-needle  H is  a weed  that  is  often  abundant  on  fuch  lands  as  are  hard  tilled, 
and  almofl:  equally  injurious  with  the  above  in  leffening  the  value  of  the  fample  at 
the  market.  As  the  feed  of  this  weed  is  not  eafily  feparated  in  cleaning  the  corn, 
much  care  is  always  neceffary  in  order  to  prevent  its  being  fown  with  the  feed. 

Couch,  or  what  in  many  diftridls  is  better  known  by  the  name  fquitch,  is  a weed 
that  is  highly  injurious  to  wheat  crops,  and  extremely  difficult  and  expenfive  in 
its  removal  to  the  cultivators  of  fuch  arable  lands  as  thofe  defcribed  above.  It 
does  not  comprehend  the  roots  of  any  one  particular,  but  of  feveral  forts  of  peren- 

* The  agrojiemma  githago  of  writers  on  botany. 

r Bannifter’s  Synopfis  of  Hufbandry. 

t This  is  the  lolium  temulentum  of  botanilis,  and  is  often  known  to  farmers  by  the  names  of  draha 
or  drokc. 

11  The  fcardix  yeclen  veneris  of  botanifls,  and  what  is  often  known  to  agriculcors  by  the  names  of 
Shepherd’s  needle,  Beggar’s  needle,  &c. 
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nial  orafTes,  efpecially  thofe  of  the  bent  kind,  the  dog’s  grafs,  the  creeping  foft 
grafs,  the  tall  oat  grafs,  &c.  * The  roots  of  thefe  different  graffes  are  not  unfre- 
quently,  in  fuch  lands  as  have  been  exhaufted  and  worn  out  by  improper  tillage, 
fo  interwoven  with  the  foil,  and  in  fo  matted  a condition,  as  to  obftru£t  the  pro- 
grefs  of  the  plough.  They  are  found  to  be  moft  abundant  in  the  lighter  and  more 
mixed  kinds  of  foil.  Weeds  of  thefe  kinds  are  only  capable  of  being  completely 
removed  and  deflroyed  by  having  them  drawn  out,  while  the  land  is  under  fal- 
low, by  means  of  heavy  harrows  conftruiSled  for  the  purpofe,  with  a greater 
number  of  teeth,  or  tines,  than  is  neceffary  for  thofe  of  the  common  fort,  and 
placed  fo  as  to  incline  more  forward.  When  brought  into  heaps  in  this  way, 
they  may  either  be  confumed  by  fire,  or  reduced  into  a compofh,  by  the  incor- 
porating of  lime,  in  its  unflaked  or  mofi:  cauftic  fiate,  with  them,  and  afterwards 
adding  dung,  or  rich  mold,  in  a fuitable  proportion.  The  latter  is  by  much  the 
mofl  economical  method  when  lime  can  be  readily  procured,  and  is  not  at- 
tended with  much  trouble,  as  fuch  com  pods  may  be  formed  in  the  corners  or 
other  parts  of  the  fields  where  the  weeds  are  produced.  The  ufual  method  of 
picking  out  the  roots  by  hand  labour,  which  is  termed  couching,  is  not  only  tedi- 
ous and  expenfive,  but  feldom  effeftually  performed.  The  well-known  property 
of  thefe  roots  to  propagate  and  encourage  different  forts  of  grubs,  worms,  or 
other  infeSls,  affords  a flrong  inducement  to  effect  the  deftru6tion  of  fuch  root 
weeds  by  every  pofTible  means,  efpecially  where  wheat  crops  are  to  be  grown. 

Befides  thefe  weeds,  there  are  others  that  are  equally  hurtful  to  wheat  crops 
in  lands  that  have  not  undergone  a proper  preparation  by  tillage,  and  are  rather 
ftrong  and  moift,  fuch  as  the  corn-crowfoot,  the  tare.  See.  f.  In  grounds  where 
the  latter  predominates,  care  fliould  conftantly  be  taken  todeflroyit,  by  reducing 
them  into  a date  of  fine  tilth  before  the  wheat  is  put  in. 

Coltsfoot  \ is  a w’eed  that,  in  foils  of  the  moift  and  rather  heavy  kinds  that 
have  been  confiderably  exhauded  by  tillage,  is  liable  to  become  troublefome, 
and  of  great  difadvantage  to  the  wheat  crops.  As  this  weed  begins  to  fhew  its 
flower  towards  February  and  March,  and  foon'  afterwards  ripens  its  feeds,  it 
fhould  not  by  any  means  be  neglefted  at  fuch  periods,  as  from  the  levity  of 
them,  and  their  downy  nature,  they  are  quickly  conveyed  to  a didance,  by  which 
means  they  foon  edablifh  themfelves  in  different  places.  Repeated  ploughings 

* The  agrojics,  the  tritkum  repens,  the  holcus  mollis,  and  the  avena  elatior  of  botanical  authors, 
t The  ranunculus  arvenfis  and  croam  tetrafpernam  of  botanifts, 

5;  The  tujilago  farfara  of  writers  on  botany^ 
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during  the  fummer  feafon,  by  rendering  the  foil  light  and  mellow,  may  render 
tliem  capable  of  being  more  readily  extirpated  by  weeding.  And  as  they  de- 
light in  moifture,  laying  the  foil  more  dry  by  the  forming  of  proper  drains  may 
alfo  be  of  great  utility.  But  from  the  roots  of  the  plants  fpreading  themfelves 
e.xtenfively  near  the  furface  of  the  land,  they  will  conftantly  require  to  be  com- 
pletely extirpated. 

Wheat  is  known  to  be  ripe  and  ready  for  the  reaper,  by  its  ftraw  turning 
of  a yellow  colour,  its  ears  beginning  to  bend  in  the  neck  and  hang  down,  their 
having  no  greennefs  in  the  middle  of  them,  and  the  grain  becoming  hard  and 
plump.  The  quantity  of  wheat  produced  upon  the  acre  mud  vary  confider- 
ably,  according  to  the  circumdances  of  foil  and  preparation,  as  well  as  the  date 
of  the  feafon  ; for  it  has  been  found,  that  fome  years  the  yield  is  under  twenty 
while  in  others  it  is  upwards  of  thirty  buthels  the  acre,  the  foil  and  culture  be- 
ing in  every  refpefl:  the  fame  1 he  average  return  of  this  crop  throughout 
the  whole  of  the  kingdom,  is  probably  not  more  than  from  three  to  three  and 
a half  quarters.  A pra£lical  writer  has,  indeed,  dated  it  at  not  more  than 

three  t- 

In  Middlefex,  the  greated  crop  of  wheat  of  which  the  author  of  the  Report 
of  that  didrift  has  any  account,  is,  he  fays,  fixty-eight  bulhels  per  acre ; the 
lead  about  twelve.  The  medium  between  thefe  extremes  is  forty,  which,  he 
thinks,  would  be  the  average  of  land  highly  conditioned.  But  the  average 
produce  of  Britain  does  not,  he  fuppofes,  exceed  one  half  of  this  quantity,  and 
yet,  fays  he,  wheat  is  as  certain  a crop  as  any  that  is  cultivated  J.  This,  he 
thinks,  affords  a clear  proof  that  the  lands  of  England  are  reduced  confider- 

* CorreiSled  Report  of  Middlefex. 

t Donaldfon’s  Modern  Agriculture,  vol.  II.  p.  276. 

t According  to  Mr.  Middleton,  “ the  proportion  which  corn  bears  to  the  ftraw  in  that  diftri^t,  is 
nearly  as  follows  ; namely. 

The  yield  of  1 793  was  1 7I  buftiels  of  wheat  to  a load  of  ftraw ; 
of  1794  8-|.  ditto; 

of  1795  It  ditto; 

of  1796  9|-  ditto. 

The  medium  of  four  years  1 ditto. 

Straw  fold  during  the  fame  period  from  25s.  to  40s.  per  load.  The  load  confifts  of  36  trufles,  at 
361bs.  per  trufs.  Two  loads  of  wheat  ftraw  per  acre  is  reckoned  a iclerable  crop,  which  may  be 
averaged  at  eight  pence  a trufs,  or  24s.  a load,  or  2I.  8«.  per  acre.  In  other  parts  of  the  kingdom,  the 
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ably  below  par,  which,”  in  his  opinion,  “ can  only  have  happened  by  a too 
frequent  repetition  of  corn  crops,  and  general  bad  management,  which  has  of 
courfe  lelfened  the  quantity  of  live  Jiocky  and  with  that,  the  beft  means  of  raif- 
ing  manure.  Let  farmers,”  continues  he,  “ be  induced  to  fow  crops  to  be  eaten 
on  the  land  by  cattle,  fo  that  they  may  there  leave  their  dung  and  urine,  and 
corn  will  then  be  grown  in  double  quantity  j and  the  live  dock,  fupported  by 
fuch  green  crops,  be  clear  gain  to  the  community.” 

In  order  to  afcertain  the  goodnefs  of  a fample  of  wheat,  it  is  neceflary  to 
judge  by  the  eye  whether  the  berry  be  perfe81y  fed,  or  full,  plump,  and  bright, 
and  whether  there  be  any  adulteration  proceeding  from  fprouted  grains,  fmut, 
or  the  feeds  of  w^eeds;  and  by  the  fmell,  whether  there  be  any  improper  im- 
pregnation, and  w'hether  it  has  been  too  much  heated  in  the  mow  or  upon  the 
kiln  ; and  finally,  by  the  feel,  to  determine  if  the  grain  be  fufficiently  dry,  as 
when  much  loaded  with  moifture  it -is  improper  for  the  ufes  of  the  miller. 
Where  the  fample  handles  coarfe,  rough,  and  does  not  flip  eafily  in  the  hand, 
it  may  be  decided  not  to  be  in  a condition  either  for  grinding  or  laying  up  in 
the  granary.  The  fame  means  may  alfo  ferve  to  determine  the  weight ; but  con- 
fiderable  experience  is  neceffary  to  decide  with  much  correflnefs.  It  is  ob- 
ferved  by  the  author  of  the  Synopfis  of  Hufbandry,  that  “ it  is  a good  fample 
of  wheat  where  the  weight  of  a fack,  at  eight  gallons  the  bulhel  in  meafure, 
arrives  at  four  bufliels  three  and  a quarter  pecks  in  weight,  or  2 cwt.  i qr. 

i81b.  If,”  continues  he,  “ a fack  of  this  meafure  weigh  half  bufliels  and 

quarter,  the  fample  is  not  had,  which  is  2 cwt.  i qr.  41b.”  In  the  technical 
language  of  the  farmer  and  miller,  it  is  ufual,  he  adds,  “ to  drop  the  bufliels, 
and  mention  only  the  odd  weight  j thus,  in  the  firft  inftance  the  wheat  weighed 
three  pecks  four,  and  in  the  latter  half  bufliels  four.  If  there  are  no  odd 
pounds,  it  is  faid  to  weigh  half  bufhels,  or  if  from  large  meafure  the  weight 

comes  to  2 cwt.  2 qr.  then  it  is  faid  to  weigh  five  bufhels.” 

Rye. — This  is  a fpeciesof  grain  which  probably  approaches  neareft  to  the  nature 
of  wheat  of  any  that  is  at  prefent  in  cultivation.  It  has  two  varieties,,  the  winter 
and  fpring  rye,  or  what  is  often  farther  diflinguifhed  into  the  blacky  and  white  or 

value  of  the  ftraw  is  fuppofed  equal  to  nearly  the  expence  of  reaping.  Perhaps  at  an  average  of  30s. 
(it  has  lately  been  as  high  as  3/.  125.)  which  is  oil  the  corn,  equal  per  bufhel  to  - £.0  2 y 

Short  ftraw  and  chaff  - - - - 001 

Wheat,  at  an  average  price  for  many  years  - - - 056 

The  entire  produce  of  wheat  per  bufiiel,  is  full  - ■ £.0^2 

The  weight  of  the  wheat  grown  in  the  flrong  land  diftrift,  is  ufually  61  or  6albs.  per  buftiel.” 
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Damzic  rye.  The  former  fort  is  the  largeft,  and  the  moft  plump  and  hardy, 
confequently  the  moft  frequently  grown  by  agrlcultors  ; but  the  fpring  kind 
may  often  be  employed  with  fuccefs.  This  grain  is  fo  capable  of  refifting  the 
effefts  of  the  weather,  that,  when  fown  in  the  autumn,  it  is  feldom  much  in- 
jured by  the  moft  fevere  winter.  It  is  more  early  in  the  fpring  than  wheat,  and, 
though  not  equally  valuable,  is  more  certain  of  producing  a good  crop. 

This  fort  of  grain  is  capable  of  being  cultivated  on  moft  kinds  of  land,  but 
the  light  dry  fandy  foils  that  cannot  be  converted  to  the  purpofe  of  wheat  or 
barley  crops,  are,  perhaps,  the  only  ones  on  which  it  can  be  grown  to  advan- 
tage, from  their  being  the  moft  adapted  to  it,  and  from  few  of  them  being  fo 
light  or  poor  as  not  to  afford  good  crops.  It  can  of  courfe  only  be  introduced 
with  fuccefs  on  fuch  lands  as  are  incapable  of  producing  other  forts  of  corn  to 
advantage,  and  where  the  improved  methods  of  cultivating  wheat  crops  have 
not  been  had  recourfe  to.  Even  upon  fome  of  the  pooreft  forts  of  fandy  foil, 
wheat  is  fuppofed  in  feme  diftricls  to  be  grown  with  more  benefit  to  the  culti- 
vator, the  quality  of  the  land  being  the  fame,  than  this  grain*.  And  from 
fowls  being  lefs  fond  of  it  than  moft  other  forts  of  grain,  it  may  be  the  moft 
proper  to  be  cultivated  on  thofe  portions  of  ground  that  are  fituated  clofe 
around  the  farm  houfes. 

Jt  is  a kind  of  crop  that  is  moftly  grown  after  early-fed  turnips,  clover,  peas, 
and  other  fimilar  produfls,  as  well  as  after  naked  fallows,  in  particular  cafes. 
When  cultivated  on  the  cold  and  heavy  kinds  of  foil,  the  grain  is  much  later  in 
becoming  ripe  than  on  fuch  as  are  dry  and  light. 

This  crop,  like  that  of  wheat,  requires  the  land  to  be  in  a tolerable  ftate  of 
pulverifation,  and  perfeftly  cleared  from  weeds.  In  many  diftri£ts,  when  in- 
tended to  ftand  for  a crop,  it  is  the  cuftom  to  put  it  in  upon  fome  fort  of  fal- 
low ; but  where  it  is  only  to  be  fed  off  by  (heep,  feldom  more  than  one  plough- 
ing is  given,  the  land  being  broken  up  and  fallowed  for  turnips  immediately 
after  the  crop  has  been  fufficiently  eaten  down  by  flieep  .or  other  animals.  It 
is  the  praftice  in  fome  places  to  apply  manure  immediately  for  this  crop ; but 
where  the  foil  is  in  a fuitable  ftate  of  preparation,  and  has  not  pievioufly  been 
too  much  deteriorated  by  the  growth  of  other  grain  crops,  it  may  be  more  advif- 
able,  efpecially  where  it  is  not  to  be  fed  off,  to  defer  the  application  of  the  ma- 
nure, in  order  that  it  may  be  employed  for  the  turnip  or  other  green  crop  that 
may  fucceed  it,  the  ufe  of  manure  being  apt  to  bring  up  weeds. 


* Young’s  correded  Report  of  Suffolk,  p.  57. 
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Time  of  forving. — The  periods  of  putting  this  kind  of  crop  into  the  foil  are,  in 
general,  pretty  much  the  fame  as  thofe  ot  wheat  ; but  when  cultivated  for  green 
food,  it  may  be  advantageous  to  fow  early,  as  in  Auguft  and  September ; but  it 
may  be  fown  in  Oclober,  and  during  the  wnnter  months,  until  the  beginning 
of  March,  in  particular  cafes,  as  where  the  early  fowings  have  failed,  or  there  is 
an  intention  of  having  a fucceffion  of  this  fort  of  feed  for  llieep. 

Seed. — The  general  allowance  of  feed,  where  the  crop  is  defigned  to  remain 
for  grain,  is  in  moft  fituations  from  about  two  bufhels  to  two  and  a half ; but 
when  the  intention  is  to  feed  it  off,  three,  or  even  more,  may  be  a better  pro- 
portion, as  the  plants  in  fuch  cafes  fliould  ftand  confiderably  thicker  upon  tiie 
ground,  in  order  that  the  largeft  poffible  quantity  of  green  food  may  be  pro- 
vided. As  the  procefs  of  germination  in  this  fort  of  grain  is  rather  flow,  it 
may  be  advifable  to  put  it  into  the  ground  when  it  is  in  a tolerably  dry  condi- 
tion, otherwife  much  of  it  may  perifli,  efpecially  in  w'et  feafons. 

It  was  formerly  a prevailing  cuftom  to  blend  feveral  other  forts  of  feed  with 
that  of  rye,  and  the  prafiice  ftill  continues  in  fome  diftri£ls  in  refped  to  wheat 
and  winter  tares  ; but  it  is  by  no  means  either  judicious  or  ufeful,  fince,  in  the 
firft  cafe,  the  rye  is  in  a ftate  fit  for  reaping  long  before  the  wheat,  confequently 
much  lofs  muft  be  fuftained  ; and,  in  the  latter,  it  is  moftly  in  a condition  to 
be  cut  as  green  food  fome  weeks  before  the  tares,  and  becomes  ripe  at  much 
too  early  a period  for  them 

Where  wheat  is  combined  with  rye,  it  is  in  many  diftri£ts  termed  mejlin,  the 
proportion  of  the  latter  to  that  of  the  former  being  regulated  by  the  nature  of 
the  foil,  and  the  judgment  of  the  cultivator,  the  principle  being  that  of  giving 
the  largeft  proportion  of  rye  to  the  lighteft  kinds  of  foil  t. 

After-culture. — When  this  fort  of  crop  is  grown  for  the  purpofe  of  the  grain, 
it  will  be  conftantly  neceffary  to  keep  it  clean  in  the  early  ftages  of  its  growth  by 
hand  w’eeding  and  hoeing,  when  they  may  appear  requifite ; but  where  the  in- 
tention is  merely  that  of  affording  a fupply  of  green  food  for  the  ufe  of  flieep  or 
other  animals  in  the  more  early  fpring  months,  no  further  culture  will  be  wanted 
after  the  crop  has  been  put  into  the  ground. 

This  fort  of  crop  is  known  to  be  ready  for  the  fickle  by  the  ftraw  of  the  ftems 
becoming  of  a yellowifli  colour,  the  ears  hanging  down,  and  the  grain  feeling 
hard,  and  in  a plump  and  full  condition. 

• Modern  Agriculture,  and  Correfted  Report  of  MIddlefex. 

+ Corrcfted  Report  of  the  North  Riding  of  Yorklhire. 
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In  the  poor  fandy  foils  of  Suffolk,  good  crops  of  this  fort  are  feldotn  afforded, 
and  on  thofe  of  a better  quality  the  produce  is  rarely  more  than  from  two  to 
three  quarters  on  the  acre.  But  in  the  north  riding  of  Yorklhire,  it  is  Hated 
by  the  able  author  of  the  Agricultural  Report  of  that  diftrift,  to  amount  to 
from  three  to  fix  quarters. 

When  this  fort  of  grain  is  free  from  weeds,  and  cut  when  the  weather  is  fine, 
it  may  be  fecured  in  the  flack  as  fail  as  the  reaping  proceeds. 

The  draw  of  this  grain  is  fuperior  to  that  of  wheat,  both  for  the  purpofe  of 
thatch,  and  for  the  ufe  of  the  collar-makers. 

This  i«akind  of  grain  that  is  alfo  cultivated  in  particular  cafes,  as  where  the 
ground  is  fufficiently  light  and  dry,  to  be  turned  down  as  a manure  j when  this 
is  the  cafe,  the  crop  fliould  always  be  turned  in  while  in  its  moil  green  and  fuc- 
culent  ilate,  and  when  the  weather  is  moderately  dry,  in  order  that  it  may  be 
more  quickly  reduced  by  the  procefs  of  putrefa6lion. 

It  is  fometimes  the  praftice  of  farmers,  when  rye  is  intended  to  Hand  for  a 
crop,  to  feed  it  with  flieep  in  the  early  fpring,  as  in  the  beginning  of  March  ; 
but  this  iliould  never  be  done  except  where  the  crop  is  very  luxuriant,  and  at 
fo  early  a period  as  that  there  may  not  be  any  danger  of  deftroying  the  new- 
formed  ear. 

In  the  fouthern  parts  of  the  kingdom  it  is  alfo  often  cultivated  for  the  ufes  of 
thofe  engaged  in  the  bufinefs  of  tanning  leather  j but  more  frequently  as  a green 
food  for  flieep  in  the  fpring,  before  the  turnip  crops  are  ready.  When  grown 
in  this  view,  it  is  neceffary  to  have  attention  to  different  circumftances,  in  order 
to  derive  the  utmoft:  advantage  from  the  crops..  As  this  grain  begins  to  flioot 
out,  or  fpindle,  as  it  is  termed  by  farmers,  much  earlier  than  wheat,  care,  as  has 
been  juft  obferved,  fliould  be  taken  that  the  feeding  of  it  down  is  begun  at  a fuf- 
ficiently early  period  before  the  ear  is  formed  in  the  hofe^  as  the  latter  end  of 
February  or  beginning  of  March  ; otherwife  the  ftem  or  blade  becomes  firm  and 
flicky,  and  the  fucceflion  of  green  feed,  after  the  firft  eating,  extremely  fmall. 
Indeed  this  may  be  done  earlier  than  the  firft  of  thefe  periods,  in  cafes  where  the 
feafon  is  mild  and  open,  and  perfevered  in  till  the  end  of  April.  In  all  cafes  it  is, 
however,  advifable  to  let  the  crop  be  fo  advanced  in  its  growth  as  to  cover  the 
ground  tolerably  before  the  flieep  are  turned  in.  As  this  fort  of  green  food  is  faid 
tohavemuch  effefl  in  promoting  the  flow  of  milk  in  fuchewes  as  have  lambs,  pro- 
bably from  its  fucculency,  and  its  ftimulant  properties  being  applied  immediately 
after  the  feverity  of  the  winter  feafon,  when  the  bodies  of  animals  are  known 
to  be  raore  capable  of  being  excited  by  the  aflion  of  ftimulij  and  when  ther«  is 
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foarcely  any  olher  fort  of  green  feed  that  can  leffen  its  operation  by  being  taken 
alons  with  it,  the  culture  of  it  muft  be  the  mod:  advantageous  where  flieep- 
hulbandry  is  extcndvely  combined  w'ith  that  of  tillage,  efpecialiy  that  depart- 
ment of  it  which  relates  to  the  feeding  of  lambs ; as  by  this  means,  from  the 
quantity  of  fucculent  nutritious  food  that  is  provided,  the  lambs  are  prevented 
from  being  Hinted  in  their  growth  while  young,  which  is  a matter  of  the  utmoH 
importance  in  their  future  feeding. 

In  feeding  this  fort  of  crop  off  by  flieep,  it  will  likewife  conflantly  be  ne- 
ceffary  to  keep  the  Helds  properly  divided  by  means  of  hurdles,  as  in  this  way 
the  lofs  of  food  will  be  much  lefs,  and  fome  parts  will  become  frcfli  while  the 
others  are  eating  down. 

Barley. — This  is  a much  lefs  hardy  fort  of  grain  than  either  of  thofe  that 
have  been  deferibed  ; but  from  its  great  utility  in  the  compofition  of  malt  li- 
quors, and  in  the  preparation  of  various  kinds  of  fpirits,  it  is  extenfively  cuhi- 
vated  in  fuch  diftridts  as,  from  the  nature  of  their  foils,  are  adapted  to  its 
growth.  It  may,  indeed,  be  confidered  as  the  next  grain  in  value  to  that  of 
wheat. 

'rhere  are  feveral  kinds  of  this  grain  cultivated  in  particular  parts  of  the 
kingdom;  as  the  fpi'hig  ox  common  barley,  ihe.  lo7ig-cared  barley,  iho  fpi'at  or 
battledore  barley,  the  hear  or  fquare  barley,  and  the  big  barley.  The  firft  fpecies 
of  barley  is  grown  pretty  extenfively  in  the  fouthern  as  well  as  the  eafiern  parts 
of  the  ifland  ; and  the  fecond,  or  long-eared  fort,  may  frequently  be  met  with, 
but  from  the  great  length  and  weight  of  its  ears,  it  is  more  apt  to  lodge,  con- 
fequently  is  more  hazardous  than  that  of  the  common  or  fpring  kind.  The 
fprat  or  battledore  fort  is  broader  In  the  ear  than  any  of  the  others,  and  has  at 
the  fame  time  a lliorter  and  more  tapering  flem,  with  erefi  ears,  on  which  ac- 
counts it  is  lefs  difpofed  to  lodge  or  fall  to  the  ground.  It  is  often  dillinguifljed 
by  the  title  of  Fulham  barley,  from  its  having  been  extenfively  cultivated  in  the 
neighbourhood  of  that  place.  The  hear  or  four-rowed  barley,  and  the  big  or 
fix-rowed  barley,  are  grown  to  confiderable  extent  in  the  north-weftern  parts 
of  England,  as  well  as  in  Scotland.  Thefe  are  winter  barleys,  and  require  to  be 
put  into  the  ground  in  the  autumnal  feafon,  fomewhat  in  the  manner  of  wheat. 

• From  the  tender  and  delicate  nature  of  this  fort  of  grain,  efpecialiy  in  the 
more  early  llages  of  its  growth,  it  is  incapable  of  being  cultivated  with  advan- 
tage on  the  ftiff,  heavy,  and  wet  deferiptions  of  foil,  or  fuch  as  are  of  a co^d  and 
tenacious  quality.  It  is  faid  to  grow  in  the  mofi:  perfc£I  manner  in  a loamy  fand, 
or  fuch  foils  a«  arc  moderately  dry  and  fufficiently  light.  The  moft  plump  and 
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thlnneft-rinded  grain  is  aflerted  to  be  produced  on  fuch  lands  as  are  dry^  light, 
and  mellow  ; and  thefe  are  the  qualities  that  are  confidered  as  the  moft  eftimable* 
Light  poor  land,  when  dry  and  warm  in.  refpe£l  to  foil  and  fituation,  is  even  ca- 
pable of  affording  barley  that  is  much  fuperior  in  quality  to  fuch  as  is  grown  on. 
ftrong  lands,  that  are  of  a cold  and  moift  nature. 

This  fort  of  grain  is  cultivated  after  almoft  every  kind  of  crop  ; but  it  has  been, 
found  to  fucceed  to  the  moft  advantage  after  thofe  of  the  green  or  ameliorating 
kind  ; as  turnips,  potatoes,  carrots,  peas,  tares,  &c.  However,  from  the  nature  of 
grain  crops,  it  can  feldom  be  cultivated  to  great  advantage  after  wheat,  rye,  or 
oats : in  fuch  cafes  it  has  generally  been  obferved  that  the  crops  were  blighted 
and  imperfectly  fed, even  upon  foils  the  moft  adapted  to  this  fort  of  grafn*^.  Where 
flax,  hemp,  or  rape,  are  grown,  barley  may  fometimes  be  fown  after  them.  When 
fown  after  any  of  thefe  improving  crops,  manure  is  feldom  neceffary ; as  in  many 
of  them  the  foil  muft  be  rendered  fuitable  by  the  feeding  of  them  off  by  animals, 
and  in  the  others,  from  a large  proportion  of  it  being  required  for  the  growth 
of  fuch  crops,  it  muft  be  equally  unneceffary.  If,  however,  a wheat  or  other 
fort  of  ftubble  be  chofen  for  the  purpofe,  manure  will  be  requifite,  which  ftiould 
always  be  well  mixed  and  incorporated  with  the  mold  before  the  feed  is  put  in, 
and  be  in  a confiderable  ftate  of  reduction  before  it  is  applied. 

After  whatever  fort  of  crop  this  grain  may  be  grown,  as  the  root  is  ex- 
tremely tender,  and  requires  much  fupport  during  the  firft  ftages  of  the  growth 
of  the  plant,  from  the  quick  manner  in  which  the  procefs  of  vegetation  is  carried 
on,  the  foil  fhould  conftantly  be  reduced  into  a ftate  of  much  finenefs  and  pul- 
verifation,  fo  as  to  become  properly  open  and  porous,  in  order  to  fecure  a more 
certain,  equal,  and  perfeCt  vegetation.  This  is  to  be  effeCled  by  different  flight 
or  ebb  ploughings  and  harrowings,  as  well  as  by  occafional  crofs-ploughing 
and  rolling.  In  very  wet  feafons,  on  the  heavier  kinds  of  barley  land,  and 
where  there  are  land  fprings,  it  may  be  advifable  to  plough  the  ground  into  fmall 
ridglets,  of  about  eighteen  or  twenty  inches  in  width,  inftead  of  leaving  them 
fiat;  as  by  fuch  means  the  land  may  be  kept  dry  in  any  feafon,  at  leaft  to  fuch 
a degree  that  by  two  or  three  dry  days  it  may  become  in  a condition  for  un- 
dergoing the  operation  of  harrowing,  in  order  to  the  fecond  ploughing ; and 
in  cafe  the  ftate  of  the  weather  fliould  ftill  continue  improperly  moift,  the 
ground  on  this  ploughing  might  be  ridged  up  in  a fimilar  way  until  the  period 
of  fowing,  when  a few  days  more  of  fine  weather  would  be  fufficient  to  render 


* Donaldfoa’s  Prefent  State  of  Hulbandry  in  Great  Britain. 
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it  proper  to  be  reduced  by  the  harrow  or  feuffle,  fo  as  that  the  feed  might  be  put 
in  } or  when  the  land  is  in  a more  moift  ftate  than  is  fuitable  for  this  crop,  a 
third  ploughing  may  be  given  before  the  feed  is  put  in  *.  It  is  likewife  fug- 
gefted  in  the  fame  work,  that  the  ufmg  of  the  feuffle,  inftead  of  the  plough,  in 
the  fecond  earth,  would  not  only  expedite  the  bufinefs  of  preparation,  but  be  a 
confiderable  faving  of  expence.  In  foils  that  are  free  from  weeds,  it  is  aflerted 
that  feuffling  would  be  equal  to  a crofs  ploughing,  and  in  fuch  as  are  not  per- 
fe£IIy  clear  from  root  weeds,  it  would  be  ftill  more  advantageous  by  bringing 
them  within  the  power  of  the  harrow  j at  the  fame  time,  that  it  would  accom- 
plifli  more  than  double  the  quantity  of  labour  with  an  equal  number  of  men  and 
horfes,  befides  leaving  the  ground  equally  ready  for  the  harrow  and  the  roller, 
previoufly  to  the  putting  in  of  the  feed. 

When  this  fort  of  crop  is  introduced  upon  green  fallows,  fuch  as  turnips,  &c. 
it  is  fometimes  the  cuftom  to  prepare  the  land  only  by  one  ploughing ; but  a 
better  pra8ice  is  that  of  giving  two  earths,  the  firft  as  early  in  the  fpring  as 
it  can  be  done,,  and  the  fecond  immediately  before  the  feed  is  put  in.  This  is 
the  praftice  moftly  adopted  in  Norfolk,  where  the  barley  hufbandry,  on  turnip 
fallows,  is,  in  moft  inftances,  well  performed. 

In  lowing  this  grain  after  peas,  or  other  pulfe  crops,  it  is  cuftomary  in  mod 
diltrifts  to  give  the  firft  earth  or  ploughing  in  the  autumn,  which  fhould  always 
be  performed  in- fuch  a manner,  as  that  the  greateft  poffible  extent  of  furface 
may  be  expofed  to  the  influence  of  the  atmofphere  and  the  aflion  of  the  frofts } 
the  ridges  being  at  the  fame  time  fo  laid  up,  as  that  no  injury  may  be  produced 
by  the  wetnefs  that  may  take  place  during  the  winter  feafon.  The  fecond 
earth  or  furrowj-  is  moftly  given  about  March,  when  the  oat  crop  has  been  put 
into  the  foil.  By  this  ploughing,  two  different  purpofes  are  effe6ted  in  many 
cafes ; the  root-weeds,  fuch  as  thofe  of  couch,  and  other  noxious  plants,  may  be 
loofened,  fo  as  to  be  more  readily  extirpated  by  the  application  of  the  harrows 
immediately  afterwards,  and  the  foil  reduced  to  fo  fine  a tilth,  as  that  thofe  of 
the  feed  kind  may  be  induced  to  vegetate  freely,  and  in  confequence  be  more 
perfe£tly  removed  by  the  adlion  of  the  plough  and  harrow  at  the  period  of  put- 
ting in  the  feed  J. 

If  this  kind  of  grain  be  introduced  after  wheat,  or  other  forts  of  corn  crops, 

* Middleton’s  Report  of  Middlefex., 

f This  is  fometimes  termed  the  Jeering  furrow  in  the  northern  diflri^s. 

^ Modern  Agriculture,  vol.  11.  p.  a8». 
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which,  as  has  been  fl-sevvn,  Is  no  means  a praflice  to  be  recommended,  the 
preparation  of  the  land  is  moftiy  conduced  in  the  fame  manner  as  the  above. 

Tima  of  fouing, — The  period  of  putting  this  fort  of  crop  into  the  foil  muft, 
of  courfe,  vary  in  fome  degree  according  to  the  nature  and  quality  of  the  land, 
and  its  fituation  in  refpetf  to  climate.  In  moft  of  the  more  fouthern  diftridls 
of  the  kingdom  it  generally  commences  about  the  beginning  of  March,  but  in 
the  northern  parts  of  the  ifland  it  often  begins  a month  or  fix  weeks  later.  The 
largeft  quantity  of  feed  is  ufually  fovvn  from  the  middle  of  March  to  the  latter 
end  of  April. 

Seed. — The  proportion  of  feed  that  may  be  necelfary  mud  be  different,  as 
the  foil  is  of  a richer  or  poorer  quality,  and  as  the  feafon  of  putting  it  into  the 
earth  is  more  early  or  late.  The  nature  of  the  crop  after  which  it  is  cultivated 
may  alfo  render  fome  difference  in  the  proportion  of  the  feed  requifite.  Much 
lefs  feed  is  demanded  wdiere  the  foil  is  rich  and  fertile,  than  wdiere  it  is  poor 
and  exhaufted.  Early  fowing  alfo  requires  lefs  feed  than  where  a late  period 
is  adopted.  It  has  been  obferved,  that,  on  a medium  foil,  in  proper  con- 
dition, fown  broadcafl,  the  proper  proportion  may  be  in  March  three  and  a 
half,  in  April  four,  and  in  May  four  and  a half,  budiels  to  the  acre.  Such  is 
the  difference  of  rich  foils,  that  it  is  fuppofed  that  it  can  hardly  be  fown  too 
thin ; one  bufliel  and  a half  fown  early  having  afforded  as  much  as  could  ftand, 
where,  if  three  or  four  had  been  put  in,  the  grain  would  have  been  lodged,  and 
of  courfe  greatly  reduced  in  its  value  After  turnips,  and  other  green  crops, 
a much  lefs  quantity  is  generally  neceffary,  as  fuch  lands  are  moftly  in  a per- 
fetfly  fuitable  ftate  for  the  reception  of  barley  crops.  As  this  fort  of  grain  is  apt 
to  come  up  in  an  irregular  manner,  and  of  courfe  to  become  ripe  at  different 
periods,  by  which  means  the  fample  often  fuflains  great  injury ; it  is  probable, 
that  by  fleeping  the  feed  for  fuch  a length  of  time  as  might  be  fufficient  to  im- 
pregnate it  with  a due  proportion  of  moifture,  the  procefs  of  vegetation  might  be 
rendered  not  only  more  regular,  but  even  much  more  expeditious.  The  feed  is 
put  into  the  foil  in  different  methods ; being  in  fome  cafes  fown'under  the  furrow, 
and  in  others  above  it.  Where  the  firfl;  praffice  is  adopted,  the  feed  furrow 
fliould  be  very  light,  otherwife  the  grain  may  be  depofited  to  fuch  a depth  as  to 
greatly  retard,  or  even  prevent,  much  of  the  feed  from  coming  up  in  proper 
time.  When  fown  on  the  furface,  great  care  fhould  be  taken  that'  the  feed  be 
well  harrowed  into  the  foil,  and  fo  covered,  as  that  the  grain  may  vegetate,  and 
grow  up  in  as  equal  and  regular  a manner  as  poffible. 

* Correded  Report  of  Middlefex, 
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It  is  the  pra£llce  of  many  diftrifts  to  fow  clover,  and  other  grafs  feeds,  with 
this  crop  ; but  wdiere  the  foils  are  very  rich,  and  of  a good  quality,  this  method 
of  hufbandry  is  improper,  as  much  inconvenience  and  injury  maybe  done  to  the 
grain  by  the  rapid  and  over-luxuriant  growth  of  fuch  crops,  rendering  the  plants 
weak  and  imperfedlly  fed.  On  the  thinner  and  lefs  fertile  foils,  where  the 
growth  of  fuch  gralfes  is  lefs  vigorous,  it  may  however  be  adopted  with  ad- 
vantage in  many  cafes,  as  little  injury  will  be  done  to  the  grain,  while  the 
ftraw  may  be  confiderably  improved  in  the  way  of  fodder. 

\\’here  this  mode  of  management  is  had  recourfe  to,  the  fowing  of  the  grafs 
feeds  may  be  deferred  for  fome  time  after  the  grain  has  been  fown  ^ and  when 
they  are  put  in,  a light  harrow  may  be  pafled  over  them,  and  the  land  be  after- 
wards well  rolled. 

The  fuccefs  that  has  attended  the  ufe  of  the  drill  and  the  fetting  of  grain  in 
particular  cafes,  fuggefts  the  propriety  of  attempting  fimilar  prafiices  in  the 
cultivation  of  this  fort  of  crop,  efpecially  on  the  richer  defcriptions  of  barley 
foils,  as  by  fuch  methods  it  feems  probable  that  the  quality  as  well  as  the  pro- 
duce may  be  greatly  improved. 

Though  the  practice  of  fteeping  this  kind  of  grain  before  it  is  put  into  the 
ground  is  not  in  general  ufe  with  farmers,  it  is  probable,  as  has  been  jull  ob- 
ferved,  that  much  advantage  might  be  derived  from  it,  efpecially  as  the  feafon  is 
commonly  hot  and  dry  when  it  is  performed,  from  the  more  quick  and  uniform 
vegetation  of  the  crop.  It  is  likewife  fuppofed  by  fome  agricultors,  that  by 
mixing  foot  with  fuch  fteeps  the  danger  from  infe£l:s  may  be  diminilhed. 

In  the  choice  of  feed,  attention  thould  conftantly  be  paid  to  the  colour  and  the 
ftate  of  the  fkin  or  rind  of  the  grain;  as  that  is  efleemed  the  beft  which  has  a pale 
lively  bright  appearance,  without  having  the  tails  of  the  corn  ftained  in  any  way, 
and  which  is  full  and  plump,  or  what  is  often  termed  well-bodied.  It  is  common 
with  praftical  farmers  to  change  the  feed  of  barley  every  year  or  two,  from  the 
fuppofition  that  the  grain  becomes  coarfer  by  the  repeated  fowing  of  the  fame 
kind  of  feed.  The  necellity  of  this  cuftom  may,  however,  probably  arife  from  the 
negleft  of  making  ufe  of  fuch  feed  as  is  full-bodied  and  perfedlly  fed  and  ripened. 

After-culture. — As  this  fort  of  crop  is  moftly  fown  broadcaft,  it  feldom  re- 
ceives any  improvement  by  culture  afterwards.  It  is  obvious,  however,  that  by 
occafionally  ftirring  and  loofening  the  mold  about  the  roots  of  the  plants,  and 
keeping  them  clean  and  perfe£lly  free  from  weeds,  much  advantage  might  be 
obtained  in  many  cafes  in  the  cultivation  of  this  fort  of  grain  j as  it  may  thereby. 
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be  rendered  not  only  more  abundant  upon  the  ground,  but  the  fample  be  con- 
fiderably  improved. 

When  the  feafon  turns  out  dry  and  unkindly  in  the  early  fpring  months,  this 
fort  of  crop  Is  often  much  injured  by  the  attacks  of  the  worm  j which  is  obvious 
from  the  fudden  change  in  the  appearance  of  the  plants,  from  a healthy  green  to 
a yellow  caft.  On  the  firft  appearance  of  this  change,  the  ufe  of  the  roller  Ihould 
be  had  recourfe  to,  in  order  that  the  fuperficial  parts  of  the  foil,  which  are  proba- 
bly become  too  loofe  and  porous,  may  be  effeftually  prefled,  and  thereby  ren- 
dered too  clofe  and  compaft  to  admit  the  worm  to  prey  upon  the  tender  roots  of 
the  young  plants.  That  this  effe£t  may  be  produced  in  the  mofl;  elfedtual  man- 
ner, the  roller  Ihould  be  of  fuch  a fize,  or  fo  loaded,  as  to  afford  a preflTure  equal  to 
the  draught  of  three  or  four  horfes,  which  fhould  be  yoked  double,  in  order  to 
increafe  the  effedt  by  their  treading.  It  has  been  fuggefted,  that,  if  by  this 
method  the  injury  can  be  counteracted  until  fuch  time  as  rain  falls,  there  need 
not  be  any  apprchenfion  of  the  crop,  as  the  plants  will  foon  pufli  forward  in 
fuch  a manner  as  to  become  too  ftrong  to  be  in  danger  from  this  infeCl  It 
is  probable  too,  that  top-dreffings,  fuch  as  have  been  recommended  for  wheat, 
fown  over  the  crop  immediately  before  the  ufe  of  the  roller,  might  be  of  utility 
in  leffening  the  ravages  of  this  deftruCfive  worm.  And  it  is  found  to  be  of  the 
utmoft  confequence  to  the  fuccefs  of  barley  crops,  that  the  weather  prove 
moift  about  the  period  in  which  the  plants  fhoot  out  into  the  ear  j as  where  the 
contrary  is  the  cafe,  the  crops  are  liable  to  fuftain  much  injury,  from  the  want 
of  that  fupply  of  food  which  is  neceffary  for  the  perfed  formation  of  the  grain. 

The  produce  of  this  kind  of  grain,  like  that  of  moft  others,  varies  conflderably 
according  to  the  ftate  of  the  foil,  climate,  and  the  cultivation  that  is  employed  ; 
but  the  average  over  the  whole  kingdom  is  probably  from  about  twenty-feven 
to  thirty  bufhels  the  acre.  In  the  county  of  Middlefex,  according  to  the  Report 
o>f  that  diftrift,  the  average  produce  is  about  four  quarters  of  grain  and  two 
loads  of  ftraw  to  the  acre  j and  in  Yorkfliire,  on  the  turnip  lands  the  produce 
is  nearly  the  fame ; but  in  many  other  diftridts  it  does  not  average  more  than 
three  and  a half.  It  is  ftated  that,  in  Middlefex,  the  ftraw  generally  fetches 
about  one  guinea  a load  when  delivered  in,  which,  together  with  the  chaff  and 
thin  grain,  is  equal  to  one  (hilling  and  fix  pence  the  bufhel  on  the  corn  j and  that 
as  the  corn  averages  three  (hillings,  they  produce  together  four  (hillings  and 
fix  pence  the  bufhel,  or  feven  pounds  four  (hillings  the  acre. 


* Synopfis  of  Hulbandry,  p.  91. 
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In  foils  ■where  barley  crops  become  too  rank  and  luxuriant,  as  may  be  the 
cafe  in  very  open  fpring  weather,  on  fuch  lands  as  are  in  a high  ftate  of  fertility, 
it  may  often  be  neceflary  to  refl:ri£f  the  over-vigorous  growth  of  the  crops,  by 
either  feeding  them  down  with  flieep,  or  cutting  them  with  a fcythe  as  a green 
food  for  animals;  the  latter  method  is  faid  to  be  preferable,  as  by  it  the  rank 
tops  are  only  removed,  while  in  the  former  the  whole  is  indifcriminately  con- 
fumed,  and  particularly  the  iiems  of  the  plants  at  the  joints  about  the  furface  of 
the  ground,  where  they  are  fweet  and  nutritious  from  the  quantity  of  faccharine 
matter  that  is  depofited  in  them,  by  which  much  injury  may  be  done  to  the  future 
profperity  of  thp  crops  It  is  probable,  however,  that,  independent  of  this  cir- 
cumftance,  barley  crops  can  in  but  few  inftances,  from  th.eir  tender  nature,  and 
the  expedition  with  uhich  they  flioot  into  ear,  be  fed  down  by  fheep  without 
injury  ; as  by  the  mutilation  of  the  new’-formed  ears,  and  their  being  much  re- 
tarded in  their  progrefs,  the  maturation  of  the  grain  may  be  too  long  delayed  to 
be  effe6Ied  in  a perfe6l  manner.  The  praSlice,  when  neceifary,  can  therefore 
only  be  had  recourfe  to  with  propriety  at  an  early  period. 

This  fort  of  grain  is  fliewn  to  be  ripe  by  the  difappearance  of  the  reddifli  call 
on  the  ear,  or  what  by  farmers  is  termed  red  roan,  by  the  ears  beginning  to  droop 
and  bend  themfelves  round  againft  the  fteras,  and  by  the  ftalks  becoming  brittle 
and  of  a yellowifli  colour. 

Barley  fliould  conftantly  remain  out  in  the  field  until  it  be  perfectly  dry  and 
free  from  moifture,  otherwife  it  is  liable  to  heat  in  the  ftack,  and  the  fample  be 
thereby  greatly  injured  both  for  the  purpofes  of  feed  and  malting. 

It  is  found  by  experience  that  the  Fulham  barley,  which  has  been  once 
fown  on  fiiff  loamy  foils,  is  the  moft  fuitable  for  the  purpofes  of  malting,  as  the 
fkin  is  thinner,  and  the  quantity  of  meal  confiderably  larger.  From  its  quicker 
growth  it  is  of  courfe  lefs  cxpofed  in  the  field  to  the  effe6Is  of  moiilure,  which 
is  kno'.vn  to  be  highly  injurious  to  this  grain,  and  on  which  the  good  qualities 
juft  mentioned  may  in  a great  meafure  depend.  It  is  the  fine  white  clear  thin- 
fkinned  barleys  that  bring  the  higheft  prices  at  the  markets,  whether  they  be- 
fold  for  the  purpofes  of  malting,  or  thofe  of  feed. 

Oats. — The  cultivation  of  this  fort  of  grain  has  of  late  years  been  confider-’ 
ably  increafed,  probably  on  account  of  the  greater  demand  for  them  in  confe-- 
.quence  of  the  great  increafe  in  the  number  of  pleafure  horfes  that  have  been  kept.' 

It  is  a fpecies  of  grain  of  whieh-there  arc  many'  varieties  in  cultivation 

'*  * V 

. * Englifli  ^ncyelppaedia^t^rU  Huftandry.  • » 
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the  li'hite,  the  blacky  the  red,  the  blue,  and  the  naked  oat.  There  are  Ilkewlfe 
other  varieties  of  this  corn  wdiich  are  diftinguifhed  by  the  names  of  the  countries 
from  which  they  have  been  introduced  , as  the  Poland,  the  Tartarian  or  Sibetian, 
and  the  Friejland  oat. 

The  xi'hite  oat  is  a valuable  kind,  and  where  the  foil  is  dry,  rich,  and  in  a 
good  ftate  of  cultivation,  may  be  grown  to  great  advantage,  as  it  moftly  brings 
the  beft  price  at  the  market,  and  yields  the  moft  abundantly  in  threflhng  out. 
It  is  cultivated  the  moft  extenfively  where  the  ufe  of  oat  bread  is  general,  as  it 
affords  the  w'hiteft  meal. 

The  black  oat  may  be  grown  where  the  land  is  inferior  in  quality  : it  is  nearly 
equal  in  value,  from  its  being  found  fo  highly  nutritious  as  a food  for  cattle  and 
horfes. 

The  red  or  hroxvn  oat  is  llkewife  proper  for  the  ftronger  forts  of  land;  it  is 
a very  hardy  kind,  and  affords  a great  increafe.  The  grain  is  full  and  heavy, 
on  which  account  it-is  probably  to  be  preferred  for  the  purpofe  of  feeding 
animals  to  the  above  forts. 

The  blue  oat  is  only  cultivated  in  particular  diftriffs.  It  is  fuggefted  in  Mib 
ler’s  Di£lionary  as  the  fort  known  to  farmers  under  the  title  of  Scotch  Greys, 

The  naked  oat  is  a kind  that  is  but  little  cultivated,  except  in  particular 
places.  It  has  however  the  property  of  threfliing  clean  out  of  the  hufk.  This 
fort  has  not,  according  to  Ray,  a hard  hufk  as  in  the  common  oat,  but  feveral 
thin  chaffy  coats.  The  grain  is  alfo  fmaller,  but  fuller  in  the  body,  and  inclining 
to  a tawny  colour.  It  may  be  cultivated  on  the  poorer  forts  of  land. 

The  Poland  oat  has  a fliort  full-bodied  grain  ; but  it  has  yet  been  little  intro- 
duced into  cultivation,  probably  on  account  of  the  thicknefs  of  its  fkin  or  rind. 
The  ftraw  is  fliort,  the  grain  fet  Angle,  and  without  awns. 

The  Priefand  oat  has  a thin-fkinned  grain,  and  a large  proportion  of  ftraw. 
The  corns  are  for  the  moft  part  double,  the  larger  of  which  is  in  feme  cafes 
awned,  the  awn  being  fituated  high.  It  is  moft  fuitable  for  the  better  forts  of 
land.  It  is  known  in  fome  diftridfs  by  the  title  of  the  Dutch  oat. 

In  the  Siberian  or  Tartarian  ©at  the  grains  are  thin  and  fmall,  the  largeft  of 
which  are  awned,  but  the  fmall  ones  without  awns.  The  ftraw  is  tall  and 
reedy,  on  which  account  it  is  improper  for  the  purpofe  of  fodder  for  cattle.  It 
may-however  be  grown  on  the  poorer  forts  of  foil. 

This  fort  of  grain  is  hardy,  and  may  be  cultivated  upon  almoft  any  kind  of 
foil ; but,  as  in  others,  it  is  the  moft  produdlive  on  fuch  as  are  ftrong,  rich,  and 
adhelive,  and  which  have  been  ne;wly  broken  up  from  the  ftate  of  grafs.  It  is 
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fugg  efted,  that  though  this  fort  of  grain  generally  fells  lower  than  barley,  yet» 
from  its  being  a more  certain  crop,  the  fuperior  utility  of  the  draw  for  the  food 
of  cattle,  and  the  increafe  in  the  quantity  of  produce,  it  is  equal  to  barley  for 
medium  loams.  And  that  for  ftronger  forts  of  lands,  and  thofe  of  the  fen 
kind,  it  is  greatly  fuperior  to  it,  though  apt  to  leave  the  land  in  a more 
foul  and  compact  condition  *.  On  the  cold,  tenacious,  fenny,  and  wet 
deferiptions  of  foils,  the  oat  may  indeed  in  many  cafes  be  fown  with  more 
advantage  than  any  other  kinds  of  crop,  and  likewife  where  lands  cannot  be 
put  in  a proper  condition  for  barley  crops. 

Oats  fucceed  well  after  almoft  every  fort  of  green  and  root  crops,  but  fliould 
not  be  cultivated  after  wheat,  rye,  or  barley,  where  it  can  potTibly  be  avoided, 
as  the  foil  by  fuch  cropping  would  be  too  greatly  exhaufted.  It  has  been  ob- 
ferved,  that,  in  diftriffs  where  improved  methods  of  hufbandry  are  adopted,  oats 
are  generally  grown  upon  fuch  lands  as  have  been  newly  broken  up  from  the 
ftate  of  grafs,  and  that  the  practice  is  fliewn  to  be  perfectly  corredt,  by  the 
abundance  of  the  produce  in  fuch  cafes.  The  cuftom  of  cultivating  oat  crops 
in  fucceflion  for  feveral  years  is  equally  abfurd  and  improper,  and  fliould  be 
generally  exploded!. 

In  regard  to  the  preparation  for  this  fort  of  crop,  it  is  recommended  by  an 
intelligent  cultivator,  that  when  it  is  intended  to  be  grown  after  cole,  tares, 
early  peas,  or  fuch  other  crops  as  do  not  come  off  the  ground  later  than  the 
beginning  of  June,  on  foils  that  arc  too  wet  to  admit  of  being  ploughed  in 
the  winter  feafon  to  make  a clean  baffhrd  fallow,  laying  the  land  up  into  ridges 
proper  for  being  fown  in  the  early  fpring.  Or  when  after  fuch  clean  crops  as 
come  oflF  too  late  to  admit  of  baftard  fallowing,  to  plough  only  once,  which 
fliould  be  as  early  as  the  bufinefs  of  the  farm  w'ill  admit,  into  ridges  proper  for 
putting  the  feed  in 

It  is  remarked  by  Mr.  Donaldfon,  in  his  account  of  the  prefent  ftate  of  huf- 
bandry in  this  country,  that  whatever  may  have  been  the  nature  of  the  crop  that 
preceded  this,  it  is  but  in  very  few  cafes  that  more  than  one  clean  furrow  is 
afforded.  In  fome  diftrifis  it  is,  he  aderts,  the  common  pra6lice  to  plough  the  lands 
over  that  are  intended  for  oats,  in  the  autumn,  in  a particular  manner,  fo  as  to 
expofe  as  large  an  extent  of  furface  to  the  influence  of  the  atmofphcre  as  pofiible. 
I'his  in  fome  places  is  termed  by  farmers  ribfurrorsing^  and  in  others Jlub-J urroxc’ 
i/tg-y  it  is  performed  by  turning  over  the  furrows  at  the  diflance  of  from  twelve  to 

* Correlated  Report  of  Middiefex, 

J Ibid. 


t Modern  Agnculture,  vol,  II. 
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eighteen  inches  from  each  other  on  the  unbroken  land.  In  this  way  one  half 
of  the  fuperficial  part  of  the  land  remains  unmoved,  and  the  furrows  being 
thrown  on  it,  much  furface  is  expofed,  and  the  foil  greatly  improved,  at  the 
■fame  tirne  that  the  root  weeds  are  deftroyed.  If  this  procefs  be  accompliftied 
in  the  moll:  perfeft  manner,  and  in  the  autumnal  feafon,  the  foil  is  confiderably 
ameliorated  and  improved  by  the  frofts  during  the  winter,  and  by  being  well 
broken  down  by  the  harrow  in  the  fpring,  having  a complete  ploughing  imme- 
diately before  the  feed  is  put  in,  the  foil  becomes  in  an 'excellent  condition  for 
this  fort  of  crop,  even  where  the  land  is  of  the  ftiff  and  heavy  kind.  There  can 
indeed  be  little  doubt  but  that,  by  the  land’s  undergoing  a more  full  and  complete 
preparation  than  is  ufual  for  this  crop,  the  quantity  of  produce  may  be  greatly 
increafed,  as  the  fibrous  roots  of  the  plants  are  more  enabled  to  extend  them- 
felves  in  the  loofe  earth,  and  thereby  to  afford  a more  perfeft  fupport  to  the 
plants.  In  fome  cafes,  as  where  the  land  has  been  much  reduced  andexhaufted 
by  the  previous  crops,  or  in  breaking  up  thin  poor  foils  where  the  proportion 
of  turfy  material  is  inconfiderable,  and  when  the  prices  of  other  forts  of  grain 
arc  low,  it  may  be  advantageous  to  have  recourfe  to  the  ufe  of  manure,  as  by 
fuch  means  it  is  probable  that  a third  more  produce  at  leafl;  might  be  grown. 

Time  of  fowing. — In  this  bufinefs  it  is  neceffary  to  keep  in  mind  that  the  ear- 
lier the  feed  is  put  into  the  ground,  the  fooner  in  general  the  crop  will  be  ready 
to  cut.  In  the  more  fouthern  parts  of  the  kingdom,  it  is  often  the  cafe  to  put 
this  fort  of  feed  into  the  earth  towards  the  latter  end  of  February,  when  the 
feafon  is  dry  and  fine  : but  March  is  in  general  the  oat  feed  feafon.  On  fuch  foils 
as  are  naturally  dry  and  parching,  it  is  however  by  much  the  beft  pradice  to  fow 
early,  in  order  that  the  crop  may  be  well  eftablifhed  before  the  hot  weather 
commences.  And  befides,  there  may  be  a greater  chance  of  the  grain  efcaping 
the  ravages  of  the  worm  that  often  attacks  fuch  crops ; and  when  this  infed  is 
prefent,  its  ravages  may  be  more  eafily  prevented.  As  this  fort  of  crop  is  liable 
to  be  injured  by  very  fevere  winters,  it  can  feldom  be  fafe  to  put  it  in  in  the 
autumn,  efpecially  in  the  northern  parts  of  the  ifland  ; but  in  the  fouthern  dif- 
tri£ls  it  may  be  done  with  propriety  in  particular  cafes,  as  where  the  land  is  of 
a very  dry  and  friable  nature,  large  crops  having  been  alTerted  to  have  been 
grown  in  this  way  in  combination  with  tares  in  fome  inftances  *. 

Seed. — The  proportion  of  feed  that  may  be  required  mull;  ditfer  according  to 
the  difference  of  the  circumftances  that  have  been  already  ftated  3 but  on  foils- 

• CorreAed  Report  of  Middlefcx,  p.  187. 
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of  a middling  quality,  four  bufliels  may  be  fufficient  for  the  more  early  fow- 
ings,  and  five  for  the  later  ones,  where  they  are  put  into  the  ground  in  the 
broadcafl:  method,  which  fhould  conftantly  be  the  cafe  where  the  firfl  modes  of 
preparation  are  adopted.  In  fome  of  the  fouthern  diftrifls  the  Poland  oat  is 
fown  at  the  rate  of  about  four  bufhels  the  acre  for  the  firft  fowings ; and  it  has 
been  found  in  praflice  that  the  earlieft  fown  crops  conftantly  afforded  the  moft 
perfect  fainple,  and  in  general  the  moft  abundant  produce.  With  the  oats, 
clover  may  be  fown  when  neceffary,  the  feeds  being  covered  by  harrowing 
fuitably  to  the  condition  of  the  land,  and  where  the  foil  is  very  light  or  mel- 
low, a roller  fliould  be  paffed  over  it  as  foon  after  as  poffible,  in  order  to  prefs 
the  mold  to  the  feeds;  but  in  other  circumftances  it  may  be  more  advifable  to 
defer  the  rolling  until  the  feafon  is  dry,  and  the  crop  fomewhat  advanced  in  its 
growth.  The  praftice  of  fowing  oats  under  furrow,  though  it  has  been  at- 
tempted on  the  lighter  and  more  dry  forts  of  land,  is  not  by  any  means  to  be 
advifed,  as  in  fuch  a method  the  feed  is  apt  to  be  depofited  to  too  great  a depth, 
and  to  be  in  danger  of-either  being  in  fome  meafure  deftroyed,  or  of  coming  up 
m an  irregular  manner.  The  ufe  of  the  drill  has  not  been  fo  much  pra£tifed 
with  this  fo'"t  of  crop  as  to  afeertain  the  utility  of  it  ; nor  has  that  of  dibbling 
been  *ried  with  that  fort  of  attention  that  is  neceffary  to  determine  the  pro- 
priety of  it, 

•is  i^his  kind  of  grain  is  fuppofed  to  be  more  liable  than  moft  others  to  dege- 
nerate, by  being- too  long  continued  on  the  fame  land,  it  has  been  the  practice 
of  fome  diftriiSts  to  change  it  for  fuch  as  has  been  imported  from  other  coun- 
tries It  is  probable,  however,  that  by  collefting  and  fowing  the  beft  and  moft 
perfect  of  our  own  produce,  this  expenfive  practice  may  be  rendered  unnecef- 
fary.  By  fimilar  attention  moft  of  the  different  forts  of  oats  are  alfo  capable  of 
being  greatly  improved  both  in  the  quality  and  appearance  of  the  grain. 

When  this  fort  of  grain  is  cultivated  on  fuch  leys  as  are  newly  broken  up, 
there  may  frequently  be  danger,  efpecially  where  the  land  has  been  long  in  the 
ftate  of  grafs,  both  frorn  the  deftruftive  attacks  of  infects,  and  the  foil  becom- 
ing too  light,  open,  and  porous,  from  the  decay  of  the  graffy  material,  for  the 
fupport  of  the  plants.  The  firft  may  probably  in  fome  meafure  be  obviated,  by 
eating  fuch  lands  very  clofely  with  fheep  previous  to  their  being  broken  up, 
as  by  fuch  a method  the  ova  of  fuch  infeas  may  be  much  deftroyed,  and  their 
propagation  prevented.  And  the  treading  the  crops  by  ftieep,  as  well  as  the 

* Corrected  Report  of  the  North  Riding  of  Yorkfhire, 
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roller,  may  likewlfe  be  beneficial  in  both  refpefls.  Horfes  have  alfo  been 
turned  in  for  the  fame  purpofe  by  fome  cultivators*.  For  the  above  reafons, 
it  has  been  fuggefted  as  improper  to  put  oat  crops  in  on  newly  broken  up 
land,  or  even  in  the  fecond  year’s  cultivation  of  them,  or  what  in  fome  diftri£ts 
it  termed  a lea-breech  f.  Peas  and  beans,  according  to  the  nature  of  the  foil, 
are  generally  confidered  as  the  moft  proper  forts  of  crops  in  thefe  cafes. 

It  is  moftly  confidered  by  vrriters  on  agriculture  as  a better  and  more  correct 
pra£lice  to  fow  grafs  feeds  with  this  crop  than  barley,  as  the  tillage  requifite 
for  the  latter  may  difpofe  it  to  become  rank  and  be  lodged,  by  which  the  grafs 
will  be  drawn  up  weak  through  it,  and  in  that  way  be  greatly  injured  ; as  well 
as  the  barley,  by  the  humidity  thus  produced,  require  a longer  time  in  the  field, 
and  in  that  way  be  expofed  to  more  danger  in  cafe  of  a w'et  feafon  fucceeding, 
while  with  oats  there  is  little  rilk  in  thefe  refpefls,  as  the  firaw  is  much  ftiffer 
and  more  firm.  Where  oat  crops  are  thin  upon  the  ground,  they  grow  firong, 
and  are  confequently  better  capable  of  fupporting  themfelves  without  falling 
on  the  ground. 

After-culture. — The  only  culture  that  is  necefiary  for  this  fort  of  crop  while 
growing,  is  that  of  keeping  it  as  clean  and  free  from  weeds  as  poflible,  by 
means  of  hand-weeding,  and  the  ufe  of  the  forceps.  It  is  alfo  a praflice  in 
fome  places  to  pafs  a light  roller  over  the  crop  after  it  is  advanced  a few  inches 
in  height,  when  the  ground  has  been  flightly  moiftened  by  rain;  by  which  the 
cloddinefs  of  the  furface  is  reduced,  and  the  plants  in  fome  meafure  earthed  up, 
and  the  progrefs  of  the  crop  not  only  much  promoted,  but,  where  thin,  the  plants 
rendered  more  thick  upon  the  land  by  the  tillering  that  is  thus  produced. 

Oat  crops  are  ready  for  the  fcythe,  or  fickle,  when  the  ftraw  exhibits  a yel- 
low ifli  caft,  the  grain  becomes  hard,  and  the  chaff  opens  in  fuch  a manner  as  to 
render  it  in  fome  degree  naked.  This  fort  of  crop  does  not  require  to  be  fo 
dry  w hen  put  into  the  Hack  as  thofe  of  either  wheat  or  barley. 

It  is  fometinies  a practice  in  this  fort  of  crop,  as  w'ell  as  that  of  w'heat,  when 
there  is  danger  of  its  being  too  rank  or  luxuriant  in  its  growth,  to  feed  it  down 
with  Ibeep  in  the  fpring  months.  This  is  not,  however,  a method  that  is  to  be 
adopted,  except  in  particular  circumftances,  as  where  there  is  great  difficulty  in 
procuring  fheep  feed  at  fuch  periods,  or  wffiere  the  worm  is  committing  its 
ravages  upon  the  plants ; as  this  fort  of  grain  is  not  in  general  apt  to  be  injured 
either  by  the  luxuriancy  of  its  growth,  or  by  being  lodged. 


* Bannifter’s  Synopfis  of  Hutbandry,  p,  lor. 
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TO  THE  FIRST  VOLUME. 


Tg  be  read  after  Line  8,  Lnge  5. — It  has  been  fuggeflefi  by  an  able  agri- 
cultor,  that  the  breaft  of  a plough  flioiilcl  be  long  and  narrow,  making  an  acute 
angle  with  the  beam  ; the  length  of  the  bread:  tends  to  preferve  from 

breaking,  the  furface  for  its  fupport  being  large.  This  is  a very  important  cotid- 
deration  in  j)loughing  old  leys  for  wheat,  peafe,  8cc.,  as  a number  of  weeds  are  thus 
fmothered  which  would  otherwife  infinuate  themfelves  through  the  interfticcs  of 
broken  ground.  The  refiftance  of  the  earth  againft  the  bread,  isalfo  obvioudy  dimi- 
nifljed  in  proportion  to  the  acute  angularity  of  the  bread  againd  the  beam. 


To  he  read  after  Line  10,  Page  17. — On  tome  very  difF  clayey  foils  the 
ordinary  cuneiform  coulters  have  been  found  incapable  of  penetrating  to  a fuf- 
ticient  depth  without  the  affidance  of  extraordinary  weight  and  prefTure.  This 
great  inconvenience  has  been  in  fome  meafure  overcome  by  adding  to  the  extremi 
ties  of  the  coulters  a blade  of  iron  to  precede  them,  curved  like  an  inverted  feythe, 
or  turned  up,  as  it  were,  like  the  toe  of  a Ikate,  thus  : ab  is  the  “ 

old-fadiioned  coulter  (the  groove  which  condudls  the  feed  being 
left  blank),  and  ^ c is  the  curved  knife  now  added  to  facilitate 
its  infertion  de  \s  intended  to  reprefent  the  level  of  the  land.  d. 


This  condrudlion  of  the  coulters  feems  to  podefs  the  double  advantage  of  faci- 
litating their  infertion  into  the  ground,  and  of  affording  fome  refidance  to  any  oc- 
cafional  obliquity  of  diredlion  to  which  the  machine  may  be  urged. 


Implements  ufed  in  the  Cultivation  of  Hops. 

To  be  read  after  Line  10,  Page  28. — In  preparing  grounds  for  the  recep- 
tion of  hop-vines,  and  in  keeping  them  clean  and  free  from  weeds  during  their 
growth,  feveral  diderent  implements  are  employed.  The  fpade  and  the  com- 
mon hand-hoe  are,  however,  in  fome  places  the  chief  tools  that  are  made  ufe  of 
though  they  obvioudy  require  much  time,  and  confequently  increafe  the  expenfeo 
the  cultivator. 

Hop-Shim. — This  implement  is  condructed  with  a frame,  fomevvhat  in  the  manner 
of  the  common  wheelbarrow,  and  has  feet  or  teeth  which  cut  up  and  drag  out  fuch 
■^veeds  as  may  be  prefent  at  the  fame  time,  that  they  pulverize  and  prepare  the 
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ground,  Mr.  Boys  in  his  valuable  Report  of  the  Agriculture  of  the  County  of  Kent, 
alfo  obferves  that  this  implement  maybe  advantageoully  employed  for  clearing  fum- 
rner  fallows  from  weeds.  When  well  made  it  cofls  about  two  guineas. 

Nidget. — This  tool  is  formed  of  a triangular  fhape,  and  of  different  fizes,  ac- 
cording to  the  diftances  of  the  alleys  in  which  it  is  to  be  made  ufe  of,  with  crofs 
bars  or  beams,  in  which  are  fixed  a number  of  hoes  in  proportion  to  the  breadth  of 
the  intervals  between  the  rows  of  hops,  fo  that  its  hinder  part,  which  is  the  wideft, 
may  pafs  without  doing  any  mifehief  to  the  binds  on  each  fide.  The  hindermofl 
beam  has  fixed  to  it  a pair  of  handles,  by  which  the  machine  is  diredled  in  its  opera- 
tion. 

The  implement  is  drawn  by  one  horfe,  managed  by  a boy and  two  acres  may  in 
this  way  be  cleanfed  in  a day.  Care  fbould  however  be  taken,  when  ufing  it,  that 
in  finifhing,  the  alleys  be  all  croffed  in  the  fame  direclion,  in  order  that  every  part  of 
the  furface,  except  the  fpaces  which  the  hills  occupy,  may  be  cut  over.  The  hills 
are  to  be  afterwards  rendered  clean  by  means  of  hand-hoeing.  It  will  be  neceflary 
to  continue  the  ufe  of  this  intlrument  as  occafion  may  require,  until  the  branches  of 
the  hops  are  put  forth  in  fuch  a m.anner  as  to  prevent  the  horfe  from  going  along  the 
alleys.  By  this  means  hop-grounds  maybe  kept  clean  and  in  ordef  at  a much  lefs 
expenfe  than  by  hand-hoeing,  or  even  digging  them  in  the  fummer. 

The  principal  circumftance  to  be  attended  to  in  the  management  of  the  nidget, 
is  that  of  guarding  againfl  its  damaging  the  binds  by  coming  too  near  the  poles. 

Hop-Harrow. — By  fome  hop-planters  this  tool  is  ufed  after  the  nidget,  for  ren- 
dering the  ground  ftill  finer ; it  is  conftrudted  nearly  in  the  form  of  the  nidget,  but 
with  a fmall  wheel  in  the  front,  in  order  to  go  round  at  the  ends  of  the  plantation 
more  readily.  A pair  of  handles  are  fixed  on  behind,  by  which  it  is  guided  in  the 
alleys,  and  kept  from  bruifing  the  binds,  by  the  perfon  who  holds  them.  Imple- 
ments of  this  kind,  when  properly  made,  cofl  from  thirty  to  forty  fbillings. 

Mr.  Middleton,  in  his  Report  of  the  County  of  Middlefex,  alfo  fpeaksof  an  in- 
firument,  in  ufe  by  Mr.  Maynard,  for  cleaning  hop-grounds,  which  refembles 
the  fnow-plough : in  (hape  it  is  an  equilateral  triangle,  the  tides  of  which  are 
four  feet  long,  and  the  front  ones  (hod  with  old  feythes ; the  whole  being 
firongly  framed  in  order  that  it  may  be  loaded  when  employed.  He  obferves  that 
“ by  drawing  it  once  in  a place,  in  the  intervals  between  the  rows,  it  renders  them 
perfectly  clean,  and  as  fmooth  as  the  well-rolled  walk  of  a pleafure-ground,  and 
earths  up  the  rows  by  the  fame  operation,  which,  about  ten  days  afterwards,  are 
eafily  made  into  hills  with  fpades.” 

Peeler. — The  peeler  is  made  ufe  of  for  forming  holes  for  the  hop-poles  j it  is  a fort 
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of  Iron  crow,  with  a wooden  handle  acrofs  at  the  top,  and  made  thick  and  tapering, 
in  order  to  remove  the  earth  fufficiently  for  the  infertion  of  the  ends  of  the  poles. 

Hop-Dog. — This  is  a kind  of  lever,  made  of  along  piece  of  good  wood,  with  a 
fixed  fulcrum,  to  the  lower  end  of  which  is  faftened  a flrong  piece  of  iron  with 
teeth,  which  grafp  the  lower  end  of  the  hop-pole  firmly,  and  by  the  a6fiou  of 
the  lever  wrenches  up  the  pole. 

To  be  read  after  Line  lo,  under  the  Head  Chaff-Cutters,  Page  32. — A wheel 
with  two  knives  fixed  on  its  radii  will,  however,  it  is  believed,  cut  more  ftraw  in  a 
given  time,  and  with  a given  force,  than  a wheel  with  three  knives;  as  where  there 
are  three  knives  one  of  them  is  always  upon  the  flraw  ; the  refiftance  is,  of  courfe, 
fo  great  and  confiant,  as  materially  to  diminifii  both  velocity  and  momentum,  and 
confequently  power.  Mr.  Burrel,  of  Thetford,  in  Norfolk,  we  believe,  has  at- 
tached to  the  fide  of  thefe  machines  a crank,  which,  by  means  of  a fpindle  termi- 
nating  in  a cog-wheel,  much  affifts  the  primary  force.  Two  boys,  or  women,  are 
capable  of  turning  this  wheel  for  many  hours  together.  It  is  probable  that  the  ap- 
plication of  a multiplying  wheel  to  thefe  machines  would  much  facilitate  the  labour 
of  them. 


To  be  read  after  Line  15,  Page  52. — It  is  alfo  of  importance  that  fiables 
fhould  be  better  lighted  than  they  ufually  are ; the  blindnefs  fo  frequent  among 
horfes  has  been  attributed  with  confiderable  plaufibility  to  an  exceflive  fii- 
mulus  of  light  on  their  coming  out  of  a dark  ftable,  where  the  irritability  of  the  or- 
gans of  fight  has  been  for  hours  accumulating,  into  the  full  glare  of  day.  Farm 
fiables,  during  the  fummer  feafon,  are  very  generally  expofed  to  the  open  air  ; the 
door  or  wicket  is  feldom  fhut  but  at  night : In  confequence  of  this  expofure,  flies, 
which  are  attradled  by  the  horfe-dung,  &c.  have  free  accefs.  It  will  generally  be  ob- 
ferved,  however,  that,  in  fuch  expofed  fiables,  cobwebs  alfo  are  very  numerous : it 
is  unwile  to  difiurb  them  ; the  fpider  fhould  be  cherifhed,  as  he  faves  the  horfe 
from  the  irritation  of  many  troublefome  enemies.  The  provifion  is  natural,  and 
fhould  be  attended  to. 

To  be  read  after  Line  4,  Page  67. — On  the  mode  of  applying  fuel  in  the 
firft  inflance,  and  fleam  in  the  fecond,  to  culinary  procefles,  both  on  a large  and 
fmall  fcale,  Count  Rumford’s  PhilofophicalFfiays  may  be.  confulted  with  much  ad- 
vantage. 

To  be  read  after  Line  i8,  Page  75. — The  price  of  brick-burning  in  Nor- 
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folk  is  at  this  time  from  a guinea  to  twenty-five  fhlllings  per  thoufand,  lh« 
brick- burner  finding  fuel.  Perhaps  it  is  as  well  for  the  proprietor  to  provide  fuel  for 
himfelf ; as,  when  provided  by  the  man  who  takes  the  job,  there  is  great  danger  that 
the  bricks  will  be  infufficicntly  burnt  j which  is  a fraud  that  cannot  be  difcovered 
till  it  is  too  late  to  apply  a remedy. 

To  be  read  at  the  End  of  SeCiion  III,  Page  97. — There  is  another  mode 
of  conftru6ting  cottages  that  may  be  hail  recourfe  to  with  economy  and  ad- 
vantage in  particular  fituations  and  circumfiances  ; this  is  that  of  building  in  what 
is  termed  Pise,  or  fim ply  by  comprefTing  well -wrought  earth  in  moulds  or  cafes- 
contrived  for  the  purpofe.  It  is  a method  that  has  been  long  pra<5tifed  in  the  vici> 
nity  of  Lyons,  in  France,  with  great  benefit,  and  has  been  attempted  in  this  coun- 
try with  equal  fuccefs.  It  is  particularly  recommended  by  the  cheapnefs  of  the  ma- 
terials that  are  made  ufe  of;  the  facility  with  which  they  can  be  procured  in  almoft 
every  filuation ; and  the  vaft  favingin  time,  carriage,  and  labour,  that  attends  it  ; and 
it  is  faid  to  afford  buildings  that  are  equally  neat  and  durable. 

The  manner  of  preparing  the  materials,  and  performing  the  work^  with  repre- 
fentations  of  the  different  implements  that  are  neceflary  to  be  employed,  have  been 
deferibed,  with  much  accuracy  and  corredinefs,  from  the  publication  of  M.  Coin- 
teraux,  by  Flenry  Holland,  Efq.  and  inferted  in  an  Appendix  to  the  Firfl  Volume  of 
Communications  to  the  Board  of  Agriculture,  which  may  be  confultedon  the  fub- 
jedl. 

To  he  read  after  Jdne  33,  Page  103. — It  has  been  fuggefied  that,  in  making 
inciofures,  fomething  more  fubftantial  fhould  be  given  to  the  poor  cottager 
in  exchange  for  his  benefits,  whether  they  be  confidered  real  or  imaginary, 
which  he  derives  from  his  common,  than  the  hope  of  participating  with  the  whole 
in  the  general  advantage  which  m.ay  be  produced.  Various  claufes  have  been  pro- 
vided in  different  adls  of  inciofures  in  this  intention.  In  fome,  much  difpute  and 
inconvenience  has  been  avoided  by  inferting  claufes  for  increafing  the  allotments  of 
thofe  owners  and  proprittors  whofe  property  maybe  above  the  annual  value  of 
five  pounds,  and  under  ten,  fo  as  not  to  exceed  the  proportions  allotted  to  any 
other  proprietors  wliufe  property  may  amount  to  the  annual  value  of  ten  pounds. 
The  fpirit  of  which  teems  to  be;  “ First,  that  every  proprietor  whofe  property  is 
above  the  annual  value  of  five  pounds,  and  under  the  annual  value  of  ten,  have 
an  extra  allotment;  and  Secondly,  that  the  value  in  this  extra  allotment 
fhall,  as  nearly  as  pofiible,  be  inverfely  proportionate  to  the  property  to  which  it  is. 
attached  ; the  commifiioners  coufequently  taking  care  that  in.  no  inftance  the  allot- 
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merit  to  the  fmallcr  property  iliall  exceed  in  value  the  allotment  to  the  larger.” 
And  in  reCpe^t  to  proprietors  whofe  property  is  under  the  annual  value  of  five 
pounds,  by  allowing  them  double  proportions  on  a certain  part  not  to  be  inclofed ; 
or  by  fuffering  ihoiii  to  have  allotments  in  limikir  proportions,  according  to  their 
propertic  1,  to  thole  whole  property  was  above  five  pounds. 

With  the  view  of  benefiting  the  Itill  more  poor  tenants,  or  renters  of  cottages,  it 
has  been  fuggcflcd  that  by  the  providing  of  a claufe  for  the  purpofe  of  allotting  a 
portion  of  land  for  the  convenience  of  building  a number  of  folid,  convenient,  and 
airy  cottages,  to  be  held  in  truft  for  the  parifii,  many  advantages  might  have  been 
gained*. 

To  he  read  after  Line  6,  Fage  123. — The  white-thorn  fhould,  on  no  con- 
fideration,  be  lejs  than  four  years  old  when  it  is  planted  ; if  younger,  it  is 
unable  to  encounter  the  drought  of  the  firfi  fummer.  An  intermixture  of  holly  in 
white-thorn  fences  Is  at  once  ornamental  and  ufeful : the  young  plants  fhould  be 
carefully  weeded  and  moulded  up  every  fpring,  for  the  firfi  three  or  four  years.  They 
fhould  alfo  be  cut  down  the  third  or  the  fourth  year,  within  four  inches  of  the 
bank,  in  order  that  they  may  throw  out  lateral  (hoots,  and  thus  become  thick  at  the 
bottom.  Too  much  care  can  (carcely  be  befiovved  in  cherifhing  young  fences,  in 
preferving  them  againfi  the  nibbling  of  (lock,  againfi  the  feverity  of  drought,  and 
the  double  injury  which  weeds  commit,  by  choking  them  with  their  own  luxuriant 
growth,  and  by  robbing  them  of  their  necefiary  nourifhment. 

To  he  read  after  Line  20,  Fage  145. — It  has  been  lately  well  obferved,  im 
an  able  Efiayon  theConfirudfion,  Hanging,  and  Fafiening  of  Gates,  that,  when  fuf- 
pended  by  hinges,  a gate  is  a lever  of  the  fecond  kind,  in  which  the  weight  is  placed 
betw’een  the  power  and  the  fulcrum ; as  it  is  evident  that  the  hand  applied  to  the 
head  of  the  gate  is  the  ahling  fower,  the  gate  itfelf  the  weight  to  be  railed  or  moved, 
and  the  hinges  the  fulcrum  or  centre  of  motion.  When  the  hooks  or  pivots  upon 
which  a gate  is  hung  are  precifely  perpendicular  to  each  other,  the  gate  will  be  at 
reft  wherever  it  may  be  placed,  and  the  fame  power  which  is  required  to  move  a 
gate  thus  fufpended  through  any  given  arc  of  the  circle,  will  be  exadtly  fufficient  to 
bring  it  back  to  its  former  pofition  a proof  of  which  is  feen  in  a common  door  to 
a room  with  plain  hinges.  “ But  the  fmallefi  variation  of  the  hooks  from  their  per- 
pendicular line,  will  attach  to  a gate,  fo  fufpended,  one  determinate  line  of  reft  ; and 
from  any  part  of  the  circle  which  the  gate  may  be  made  to  deferibe,  it  muft  have  a 
confiant  tendency  to  fall  to  that  line  of  reft.  The  line  of  reft  for  a gate  will  always. 
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be  where  it  approaches  neareft  to  the  ground;  and  from  thence  being  moved  half  a 
circle  to  the  right  or  left,  it  will  there  attain  its  greateft  elevation,  and  fupport  itfelf, 
or,  with  a very  flight  affiflance,  may  be  fupported  in  equilibrio.  When  a gate  is  in 
its  line  of  reft,  or  in  its  oppofite  line  of  equilibrium,  the  two  hooks  by  which  it  is 
fufpended,  and  the  centre  of  the  gate’s  gravitation,  will  be  in  the  fame  vertical  plane 
with  each  other ; which  may  be  eafily  underftood  by  obferving  a common  gate, 
vvhofe  hinges  are  put  on  in  any  manner,  however  awkward  or  perverfe.  And  when 
the  hooks  are  in  one  perpendicular  line,  it  can  admit  no  doubt  but  that  they  muft 
always  be  in  the  fame  vertical  plane  with  the  centre  of  the  gate’s  gravitation,  be- 
caufe  they  will  be  fo  with  any  third  given  point  whatfoever.  Thefe  principles  are 
alfo  applicable  to  a common  fwing  gate,  which  has  two  or  more  pivots  or  hooks  at 
the  lower  hinge,  when  the  pofition  of  either  one  of  the  lower  pivots  is  confidered 
with  refpe6l  to  the  upper  hook*.”  In  explanation  of  thefe  principles,  a figure  is 
given  which  is  fuppofed  the  outline  of  a gate  nine  feet  two  inches  long,  from  the 
fore  part  of  its  head  to  its  upper  point  of  fufpenfion,,reprefented  in  the  line  of  reft,  as 
well  as  in  the  oppofite  line  of  equilibrium  ; (bowing  the  velocity  with  which  the  gate 
is  made  to  fall,  from  an  elevation  of  fix  inches  gained  at  the  head  in  attaining  its  line 
of  equilibrium,  eftimated  from  the  line  of  reft  by  means  of  the  pofition  of  the  two 
hooks,  and  the  proportionate  extra  length  of  the  lower  thimble-|'.”  And  it  is  con- 
tended that  “ the  line  of  faftening  fhould  be  22°  30',  or  i-fixteenth  part  of  a circle, 
fhortof  or  within  the  line  of  reft,  and  confequently  the  correfponding  line  of  equi- 
librium will  alfo  be  22’’  30'  fhort  of  the  greateft  extent  of  the  gate’s  opening;ji.”  But 
in  order  “ to  prevent  the  gate  being  left  unfhut,  it  is  advifed  that  a fhort  pofl  fhould  be 
placed  at  about  half  the  diftance  between  the  road  to  be  pafled  and  the  fence  ad- 
joining the  hanging  poft,  that  is  22°  30^  within  the  line  of  equilibrium  ; fo  that  the 
gate  fhould  not  open  from  its  line  of  faftening  more  than  about  135°,  which  will  an- 
fwer  every  purpofe ; and  the  hinges  muft  be  fo  adjufted  that  the  gate  (hall  be  perfedlly 
upright  at  its  line  of  faftening§.”  It  is  dated  that  a gate,  fufpended  in  this  manner, 
cannot  be  left  open,  (excepting  in  high  winds)  but  will  fhut  of  itfelf,  though  not 
with  an  uniformly  accelerated  motion,  as  might  be  fuppofed ; its  velocity  being 
rather  increafed  as  it  pafles  the  middle  part  of  its  femicircular  courfe,  and  retarded 
again  as  it  approaches  its  line  of  reft,  coinciding  with  the  proportionate  rife  of  the 
head,  allowing  only  for  fuch  acceleration  as  muft  be  acquired  while  the  gate,  in  fall- 
ing with  a continued  motion,  recedes  more  and  more  from  the  line  of  equilibrium. 
As  the  verjed  fine  of  the  angle  formed  by  the  gate  with  its  line  of  reft,  is  to  the 
length  of  the  gate  no  inches,  which  is  the  made  radius,  fo  will  be  the  cor- 

f Ibid.  Ibid,  § Ibid. 
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refponcling  rife  of  the  head  of  the  gate  to  3TVth  inches,  or  half  the  whole  rite 
of  the  gate’s  head,  at  any  given  angle  within  the  quadrant:  and  the  rife  in 
the  head  afterwards  will  be,  as  the  co-ftne  of  any  given  angle  formed  by  the 
gate  with  its  line  of  equilibrium  in  deferibing  the  complement  of  that  angle,  is 
to  the  length  of  the  gate,  or  radius,  fo  will  be  the  correfponding  rife  of  the  head  of 
the  gate  to  the  remaining  inches,  which  co-ftne  of  the  angle  formed  by  the  gate, 
with  the  line  of  equilibrium,  is  equal  to  the  fine  of  the  complementary  angle,  or 
angle  of  the  gate’s  progrefs,  from  a radius  at  right  angles  to,  or  equi-diftant  from, 
the  lines  of  reft  and  equilibrium,  in  performing  its  fnpplementary  courfe.  Thus  it 
appears,  that  though  the  rife  of  the  gate  at  the  head  in  the  firfl  90°,  or  half  of  its  lemi- 
circular  courfe,  be  3-^^  inches,  yet  in  thefirfi  and  lafl22°  30'  of  its  courfe,  it  will  rife 
only  I -fourth  of  an  inch,  or  exa6tly  and  -f^.Vl^s  of  a 24th  in  each  refpedively ; 
and  rejetfling  the  greater  fradlions,  the  rife  of  the  gate’s  head,  and  correfponding 
velocity  of  the  gate’s  fall  in  equal  eighth  parts  of  its  fernicircular  courfe,  is  nearly  in 
proportion  to  the  numbers  6,  16,  26,  32,  and  then  inverfely^  32,  26,  16  &6.* 

And  in  further  illuflration-  of  the  above  principles,  a reprefen  tat  ion  is  given 
of  the  horizontal  feftion  of  two  hooks  for  a right-handed  gate,  opening  one 
way’",  brought  into  one  plane  of  obfervation  ; the  upper  hook,  the  lower  hook, 
the  line  of  fafiening,  the  line  of  reft,  and  the  line  of  equilibrium.  The 
diameter  of  the  hooks  -ffths  of  an  inch,  which  is  the  proper  fize  fora  common  gate. 
The  horizontal  diftance  of  the  lines  falling  from  the  two  hooks  being  -f-  or  44 
inch,  is  the  meafurc  adapted  to  hinges  which  are  forty  inches  afunder.  In  ad- 
jufting  the  hinges,  it  is  necetlary  that  the  upper  thimble  ftiould  incline  a.  inch  from 
its  centre  towards  the  hanging  poll,  and  that  the  lower  thimble  fhould  be  ferevved 
into  the  heel  of  the  gate  4 inch  out  of  the  ftraight  line,  inclining  in  the  oppofite 
diredion,  that  is,  from  inftead  of  towards  the  hanging  poft,  both  thimbles  together 
making  a variation  of  the  inch  ; and  to  correfpond  with  this  variation,  the  upper 
hook  fhould  mcafure,  from  the  centre  of  the  pin  to  the  fhouldering,  about  half  the 
thicknefs  of  the  heel  of  the  gate,  as  the  ^inch  inclination  of  the  upper  thimble  will 
allow  fufticiently  for  the  gate  hanging  clear  of  the  poft.  The  lower  hook  muft  be 
inch  longer  than  the  upper  hook,  and  muft  be  driven  into  the  gate-poft  14  inch 
out  of  the  perpendicular  line  of  the  perforated  parts  of  the  gate-poft,  in  which  the 
hooks  are  to  be  received,  as  the  lower  thimble  muft  alfo  exceed  the  upj)er  thimble 
in  length  i-f-  inch,  fuppofing  the  gate  to  be  a right-angled  parallelogram,  or  at  leaft 
the  rail  and  heel  to  be  at  right  angles  with  each  other  ; clfe  the  lower  thimbles  muft 
be  extended  by  a waftier  to  make  up  the  deficiency,  which,  however,  will  not  at  all 
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Interfere  with  tlie  velocity  of  the  gate’s  fall,  be.'aiite  the  hooks  are  the  centre  of 
motion  upon  which  all  adjnftment,  as  to  the  gate’s  fall,  depends,  the  places  of  the 
thimbles  influencing  only  the  upright  pofition  of  the  gate  when  faftened.  The 
numbers  of  rather  furpafs  the  precile  meafure  of  their  refpedlive  tides  of  the 
triangle,  but  arc  nearer  to  the  truth  in  calculation  than  any  workman  could  attain 
in  applying  thefc  dire6lions;  for  in  neither  cafe  do  they  exceed  their  true  meafure 
fo  much  as  of  an  inch,  and  therefore  in  the  one  the  clear  fum  of  4 inch  Is  atTumed 
for  general  purpofes  ; and  thould  the  hinges  be  lefs  than  40  inches  afunder,  4 inch 
will  be  rather  too  much;  or  were  they  to  be  more  than  40  inches  diflant  from  each 
other,  4 inch,  on  the  contrary,  would  be  rather  too  little  for  the  jufl  proportion. 
It  is  certain  that  a fmall  fpace  mufl:  be  loft  in  hanging  a gate,  though  the  hooks  and 
thimbles  be  made  with  great  exadinefs;  for  the  weight  of  the  gate  will  draw  the 
upper  thimble  to  bear  upon  the  hind  part  of  the  upper  hook,  and  will  prefs  the 
lower  thimble  againft  the  fore  part  of  the  lower  hook  ; this  muft  be  trifling  when 
the  hinges  are  well  fitted,  and  no  allowance  is  made  for  it,  becaufe  the  lower 
thimble  gains  as  much  upon  the  upper  one  by  their  being  placed  4 inch, 
that  is  4 inch  each,  out  of  the  plane  of  the  gate’s  extenfion,  as  appears  by  the  difference 
of  the  fides  of  the  triangle,  numbered  ‘-Pr  and  44  equal  4,- inch  by  the  meafure 
P4,  which  is  affumed,  but  really  about  -j-V  inch  more,  as  ftated  above,  or  on  the 
whole  equal  to  4 inch,  which  is  a good  general  equivalent  for  the  lofsin  hanging  a 
gate,  and  will  ufually  be  fufficienttopreferve  the  upright  pofition  of  the  gate  when  faft- 
ened, without  having  recourfe  to  a wafher  at  the  lower  thimble*.*’  It  is  remarked 
that  the  “ velocity  as  above  given  to  the  gate’s  fall  will  be  amply  fufficient  without 
any  care  of  oiling  the  hinges  ; but  theeffedlof  wind  cannot  be  countera6led  in  gates 
by  any  good  conftrudtion  of  the  hinges;  for  were  a velocity  given  to  a gate’s  fall  equal 
to  the  refiftance  of  lb  pow’erful  an  agent,  the  gate  would  foon  want  repair,  from  the. 
conftant  violence  of  its  (hutting,  and  be  fo  much  the  heavier  in  the  hands  of  a 
horfeman  ; befides,  when  a firong  wind  blew  in  the  fame  direction  as  that  of  the 
gate’s  fall,  no  man  on  horfcback  would  be  able  to  wiihftand  its  force ; and  well  con. 
ftrudled  gates  arc  moft  liable  to  be  acted  upon  by  wind,  from  their  wide  extent  of 
furface.  But  if  paflengers  are  fo  carelefs  as  to  leave  gates  open  under  fuch  cir- 
cumftances,  there  will  be  one  fatisfadtion  remaining;  that  is,  as  foon  as  the  wind 
ceafes,  the  hinges  muft  refume  their  property,  and  the  gates  faften  of  themfelvesf.’ 
Various  diredtions  are  given,  by  which  the  new  pofition  of  the  hooks  may  be  found 
when  the  hinges  of  gates  are  more  or  lefs  than  forty  inches  afunder.  In  proofof 
the  accuracy  pf  which,  fuppofe  a gatet  o be  no  inches  long,  and  that  it  is  in- 
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tended  to  rite  at  the  head  6^  inches  in  its  letnicircnlar  courfc,  from  the  line  of  reft  to 
the  line  of  equilibrium;  then,  as  the  length  of  the  gate  is  to  the  diftance  between 
the  two  hinges,  fo  will  be  6-  inches  to  double  the  horizontal  diftance  of  two  perpen- 
dicular lines,  one  falling  from  each  of  the  hooks.”  Or  “ take  any  other  diftance  of 
the  hinges  from  each  other,  and  the  required  extra  length  of  the  lower  thimble  may 
be  found  by  placing  the  numbers  no  and  6^  as  the  firft  and  fccond  termsof  a rule 
of  three  proportion,  and  the  new  diftance  of  the  hinges  muft  be  the  third  term  ; 
theanfwcr,  divided  by  two,  will  be  the  fought-for  horizontal  diftance  of  the  two 
pcq)cndicular  lines  falling  from  the  hooks  (adding  the  lofs  in  hanging  the  gate); 
the  anfwer  for  the  one  is  the  meafure  for  the  other*.”  It  is  fuppofed  that  “ thefe 
general  rules  will  find  a tolerably  accurate  meafure  in  all  cafes;  for  where  a gate  or 
wicket  is  fhort  and  light,  the  friction  of  the  hinges  will  be  lefs  in  two  refpe61s,  both 
by  the  diminithed  preflurc  on  the  hooks  from  the  gate’s  lightnefs,  and  the  reduced 
diameter  of  the  pivots,  which  will  fupply  what  is  wanting  in  the  weight  or  momen- 
tum of  the  gate.  On  the  other  hand,  when  the  gate  is  long  and  heavy,  itsincreafed 
weight  or  momentum,  and  its  length  as  a lever,  will  be  oppofed  to  the  additional 
fridlion  of  the  hinges.”  And  “ in  cafes  where  old  hinges  are  badly  made,  with 
large  hooks  or  deep  thimbles,  that  difficulty  is  to  be  met  by  taking  the  proportion 
for  the  diftance  of  the  two  hinges  from  each  other  at  five  or  ten  inches  more  than  it 
really  may  be,  with  reference  to  the  given  table,  or  by  adding  fomethingto  the 
ufua!  horizontal  diftance  of  the  lines  falling  from  the  hooks.  But  when  the  tbim-- 
bles  are  of  a long  cylindrical  form  they  are  extremely  apt  to  bind  upon  the  hooks, 
and  will  fometimes  put  a dead  ftop  to  the  gate’s  motion.  With  fuch  thimbles  the 
attempt  of  adding  to  the  velocity  of  a gate’s  fall  may  only  increafe  the  binding  or 
fri(Stion  ; and  the  remedy  for  this  defe6t,  therefore,  is  to  make  the  hooks  much 
fmaller  than  the  thimbles : in  new  thimbles,  no  form  but  that  of  annular,  or  ring- 
like, ffiould  be  admitted.”  By  “ the  lower  thimble  being  furnifticd  with  a ferew 
of  equal  diameter  throughout  its  length,  its  extra  length  may  be  regulated  to  fo 
great  a nicety  as  half  a turn  of  the  ferew,  and  may  either  be  let  into  the  heel 
beyond  the  ffiouldering,  or  lengthened  out  by  a wather  as  circumftances  require, 
in  adapting  it  either  for  hinges,  which  are  lefs  than  forty  inches  afunder,  or  the 
contrary,  without  the  help  of  a blackfmith  or  any  freffi  forging,  which  is  always 
troublefome  and  cxpenftvc.  And  if  a gate  finks  at  the  head,  wdlhout  any  fault  in 
the  hanging-poft  or  hooks,  the  lower  thimble  maybe  lengthened  out  to  bring  the 
gate  upright,  and  the  hooks  remain  unaltered f.” 

* Parker’s ElTay  on  Gates.  -I- Ibid. 
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Cate-Pcjls, — Tbefe  flioulcl  " be  of  a lufficient  length  and  ftrength ; and  being  fixed 
about  eight  feet  nine  inches  afunder  will  be  adapted  for  a gate  nine  feet  long,  or 
nine  feet  two  inches  including  the  thimbles:  the  thimbles  being  attached  to  the 
gate  in  the  manner  above  direfted,  let  the  gate  be  fupported  where  it  is  to  hang  and 
faften,  and  then  drive  in  the  upper  hook  at  a convenient  ditlance  from  the  edge  of 
the  hanging-poft,  fo  that  the  upper  hinge  fliall  not  be  in  the  way  of  any  carriage 
palling  the  road,  but  at  the  fame  time  fo  near  to  the  edge  of  the  poll  as  to  lofe  no 
more  room  for  the  road  than  is  unavoidable,  by  the  head  and  heel  of  the  gate  ex- 
tending a little  upon  the  two  polls.  It  is  not  necefiary  to  the  gate  that  it  fhould 
lap  againfl;  the  hanging-poll  at  all ; but  fince  the  head  ought  to  meet  the  falling- 
poll,  at  leall  with  half  its  own  fubllance,  or  from  that  to  two  inches,  the  hanging- 
poll  fhould  be  nearly  as  much  covered  by  the  heel  for  the  fake  of  uniformity. 
When  the  upper  hinge  is  fitted,  the  gate  ought  to  be  fupported  upright,  for  afeer- 
taining  the  place  of  the  lower  hook  ; and  if  the  thimbles  are  properly  put  on,  the 
pofition  of  the  lower  hook  cannot  be  millaken.  Both  hinges  being  fitted,  it  re- 
mains to  be  found  whether  the  hooks  are  in  their  exadl  places;  for  this  purpofetake 
two  plumbed  lines,  with  fine  threads  and  heavy  even-fided  plumbs  ; if  the  hooks  are 
well  finifhed,  the  obfervation  refpcdlingtheir  centres  maybe  taken  by  falleningthe 
plumbed  lines  round  the  hooks,  and  letting  them  fall  from  the  outfides  of  fimilar 
parts  of  the  hooks;  forty  inches  being  the  given  dillance  of  the  hinges,  the  hori- 
zontal diftance  of  the  two  lines  falling  from  the  hooks  fhould  be  i-p  inch,  and  in 
a line  which  forms  an  angle  of  2,2°  30^,  with  the  gate’s  line  of  faftening  : take,  there- 
fore, a common  two-feet  rule,  and,  having  opened  the  legs  to  the  angle  of  2a®  30', 
place  one  fide  of  it  againfl  the  plumbed  lines,  which  ought  to  anfwer  to  the 
meafure  of  inch,  while  the  other  leg  of  the  rule  fhould  be  parallel  to  the 
gate’s  line  of  faflening;  a flight  blow  or  two  with  a hammer  on  one  or  both 
of  the  hooks,  in  the  diredlion  necefiary,  will  complete  the  adjuflment;  and 
the  gate  will  be  found  to  fhut  of  itfelf  from  any  line  within  135®  from  its 
faflening,  and  without  violence,  whether  opened  to  the  fmallefl,  the  greatefl, 
or  any  intermediate  angle  preferibed  by  the  fhort  poll,  which  fhould  be  placed 
to  meet  the  middle  part  of  the  gate  at  the  angle  of  about  135®  from  the  line 
of  faflening*.”  And  “it  might  be  prudent,  before  the  fhort  poll  were  put  down, 
to  afeertain  at  what  line  the  gate  will  fland  open,  or  be  poifed  by  the  fridlion  of  its 
hinges  towards  the  line  of  equilibrium,  w’hich  will  difeover  how  near  the  workmen 
may  have  adjufled  the  line  of  faflening  to  22°  30'  fliort  of  the  natural  line  of  reft  ; 
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and  if  the  gate  is  found  to  fall  properly,  the  fiiort  pofl;  mayljc  pot  up  accordingly, 
though  the  method  defcribed  may  not  have  been  minutely  purfued,  taking  care 
that  the  thort  pofl;  be  fufficiently  within  the  line  of  equilibrium,  and  that  the  gate 
fet  oft  from  the  fhort  pofl  with  a velocity  equal  to  overcome  any  increafed  fridlion 
*by  ruft  on  the  hinges,  for  oil  fhould  not  be  ufed  at  all,  as  its  occafional  aid  is  not 
to  be  depended  on*.” 

It  is  obferved  that  “ indifferent  gate  pofts  are  liable  to  get  out  of  their  upright  po- 
'fltion  ; the  conftant  weight  of  the  gate  mufl  have  a tendency  to  pull  the  hanging- 
poft  inwards ; the  fall  of  the  gate  may  make  the  falling-pofl  recede  from  the  direc- 
>tion  of  the  freqiient  blow'S  it  receives,  and  heavy  carriage-wheels  palling  near  the 
ports,  will  occafion  them  to  open  outwards;  and  the  natural  or  artificial  Hopes 
of  the  ground  adjoining  gate-ports  often  afted  their  upright  pofition,  and  decline 
them  from  the  higher  ground,”  and  many  other  caufes  produce  fimilar  effeds,  to 
obviate  which  many  contrivances  have  been  recommended;  fuch  as  “ mortifing 
the  pair  of  gate-ports  together  by  erofs  pieces  of  timber  under  the  road;  but  the 
mort  eficdual  preventive  of  the  evil  appears  to  be  that  of  letting  down  the  ports 
very  deep  into  the  ground,  which  will  fuperfede  the  expenfe  of  crofs  timbers ; 
and  in  gaining  a firm  hold  at  their  bafes,  they  will  be  the  better  fecured  both  from 
natural  and  accidental  difplacementf Gate-ports  for  common  gates  fhould  be 
from  eight  to  eight  feet  and  a half  in  length. 

Care  is  alfo  “ to  be  taken  in  hanging  a gate,  to  choofe  the  bert  rtde  for  it  to  open  ; 
in  doing  which  there  are  two  circumftances  to  be  conficlered ; the  principal  one  is,  that 
there  may  be  plenty  of  room  for  a fervanton  horfeback  to  hold  the  gate  while  a car- 
riage partes,  and  the  other  is,  to  avoid  its  opening  againrt  any  crofs  road  or  path  : Add 
to  which  Tome  attention  is  due  to  the  trefpafs  of  cattle  from  a common  road,  or 
otherwife;  and  it  is  thought  more  fecure  for  a gate  to  open  againrt  that  fide  from 
which  the  trefpafs  may  be  mort  apprehended.  In  fome  cafes  it  is  advifable  to  furnirti 
a hanging-port  with  a pair  of  hooks  on  both  fides  of  it,  fo  that  the  gate  can  be 
Ihifted  as  occafion  may  make  it  convenient^.” 

A ke}'-hole  and  cotter  may  be  put  in  the  lower  hook  “ to  fecure  the  gate  from 
being  taken  oflT  the  hinges  for  idle  purpofes  ; or  a flud  rivetted  to  one  fide  of 
cither  of  the  hooks,  with  a little  notch  cut  in  the  ftrongeft  part  of  the  adjoining 
thimble,  is  a Ample  and  good  contrivance,  whereby  a gate  is  prevented  from  being 
taken  off*  the  hinges  when  fhut,  but  is  eafily  taken  off*  at  fome  one  part  of  its 
-courte  when  required,  where  the  rtud  comes  oppofite  to  the  notch,  and  admits  the 
thimble  to  pafs  over  the  fludded  hook.”  And  it  is  not  uncommon  to  fee  one  hook 

* Parker’s  Effay  on  Gates.  f Ibid.  JIbid. 
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flriven  into  the  polt  with  its  point  upwards  in  the  common  way,  and  the  point  of 
the  other  hook  in  the  contrary  direction,  which  is  an  efFedtna!  mode  of  keeping 
the  gate  on  its  hinges  ; but  it  has  the  inconvenience  of  not  permitting  the  gate  to 
be  removed  without  drawing  one  of  the  hooks. 

The  fame  principles  are  applied  in  the  iianging  of  gates  on  the  contrary  tides,  and 
like  wife  to  f hofe  of  fwing-gates ; full  explanations  of  which  may  be  fecn  in  the  very 
ufcfal  Eday  referred  to,  as  well  as  the  methods  of  fawing  timber  for  gates  and  gate- 
pofts. 

The  methods  of  hanging  and  fadening,  as  well  as  the  inconveniencies  of  fwing- 
gates,  are  alfo  explained  with  great  ingenuity  and  pracfUcal  accuracy  ; but  they  will 
be  bed  underflood  by  perafing  the  Eday,  as  they  cannot  be  fully  comprehended 
without  the  plates. 

Mr.  Parker  has  likewife  found,  that  cad-iron  may  be  applied  with  fuperior  ad- 
vantage to  the  purpofe  of  hangineand  fadening  gates,  the  hooks  being  attached  to 
the  pods  by  iiieans  of  ferews,  inftearl  of  being  driven  in  as  in  the  ufual  mode.  By 
this  means  it  is  fuppofed  that  a faving  of  ai  lead  fifty  per  cent  may  be  made.  Com- 
plete fets  of  which  are  furniflied  by  Mefirs.  Deermans,  Francis  and  Company, 
Eagle  Foundry,  Birmingham. 

To  he  read  after  Line  4,  Page  152. — In  the  above  refpedl  it  appears  that 
roads  formed  on  the  model  of  a gently-inclined  plane  have  an  obvious  ad- 
vantage ; for  the  very  ruts  which  the  wheels  make  ferve  as  channels  to  con- 
dudl  the  water  down  the  defeent ; at  the  lowed  point  of  which  a tranfverfe  groove 
fbould  be  kept  open  to  convey  it  into  the  ditches  on  either  fide.  So  extremely 
gentle  h \\it  ?2ecejfary  defeent,  that  grooves  at  the  didance  of  one  hundred  and  fifty 
yards  will  be  found  in  mod  cafes  fufdcient.  The  water  has  thus  feventy-five  yards 
to  run,  and  the  elevation  need  not  be  above  eighteen  Inches,  or  two  feet.  It  is 
commonly  to  be  obferved,  that  the  convexity  of  a road  is  inverfely  proportioned  to 
its  narrownefs.  Turnpike  roads  of  the  full  datute  width,  unlefs  unufually  fhadowed 
by  trees,  receive  fo  much  fun  and  air,  that  they  are  kept  tolerably  dry  without  much 
convexity  of  their  furface.  Narrow  roads  and  lanes  are  only  to  be  kept  dry  by  ar- 
tificial means,  and  fometimes  the  convexity  is  fo  extremely  great,  as  to  render  the 
pading  of  two  loaded  carriages  extremely  dangerous.  Perhaps  the  gentle  convex 
fhape  is  preferable  for  turnpikes,  but  the  fhape  of  the  longitudinal-inclined  plane 
has  many  advantages  in  narrow  lanes,  &c. 

To  be  read  after  Line  6,  Pagei^Z, — The  cafes  where  it  would  be  neceflary  to  carry 
off  the  water  every  ten  or  fifteen  yards  mud  be  extremely  rare;  perhaps  there  are 
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few  Inch  cafes.  It  has  been  obferved,  that  a carriage  miglit  abTioft  as  well  be  floating 
on  a billow  at  fea,  as  tofling  up  and  down  on  an  inclined  plane  every  ten  or  fifteen 
yards!  When  a road  is  conftru<5Ied  on  the  principle  of  the  plane,  there  fliould  be 
no  Hoping  of  the  fides  ; otl.erwile  the  water  is  impelled  by  two  forces  at  right  angles 
with  each  other,  and  confequently  tends  in  a diagonal  line. 

To  be  read  at  the  End  of  Se^ion  V. Embankments. — In  many  fituations  ex- 

tenfivc  tracts  of  land  may  be  gained  by  the  judicious  conflrudtion  of  em- 
bankments. In  improvements  of  this  fort,  the  proper  forming  of  the  banks 
tutes  the  principal  difficulty  and  expenfe  of  the  undertakings.  The  particular  cir- 
cumftances  of  the  cafe  muft  chiefly  direct  the  operator  in  regard  to  the  fituation,  fize, 
and  manner  of  conftrudtion,  as  w'ell  as  the  nature  of  the  materials  which  are  to  be 
employed.  In  general,  however,  the  fituation  of  fuch  banks  fliould  be  fuch  as  that 
their  bafes  or  foundations  may  not  be  unnecetTarily  expofed  to  the  diredl  adtion  of 
waves  or  currents.  Where  the  quantity  of  water  is  in  fome  meafure  limited,  as  in 
the  cale  of  land  floods  in  particular  inflances,  the  greater  the  fpace  it  has  left  to  ex- 
tend itfelf  in,  the  lefs  height  and  flrengf  h will  be  requifite  in  the  bank,  and  the  force 
of  the  current  be  lefTcned  in  the  fame  proportion.  But  where  the  courfes  are  liable 
to  be  filled  up  by  depofitions,  it  fliould  be  rccolledled  that  the  more  the  water  is 
confined  the  ilronger  the  current  will  be,  and  the  lefs  the  danger  of  their  filling 
up. 

In  regard  totheline  of  an  embankment  it  fliould  always  be  even,  and  as  free 
from  irregularities  as  poflible,  in  order  to  occafion  the  leaft  poffible  refjiance  to  the 
currents  of  whatever  kinds. 

In  forming  the  bank,  the  height  and  (Irength  fliould  conflantly  be  made  in  pro- 
portion to  the  depth  and  weight  of  water  that  it  may  have  to  refifl,  always  having 
the  inner  face  made  to  incline  tow'ards  it,  for  the  purpofe  of  fupport  in  the  way  of  a 
buttrefs.  The  out-face  muft  be  formed  in  a Hoping  diredlion,  fo  as  to  approach  a 
degree  of  flatnefs,  in  order  to  obviate  refftance,  and  leflen  the  prejfure  or  weight  of 
the  v\ater.  On  this  being  properly  executed  its  firmnefs  and  durability  greatly  de^ 
pend.  In  difficult  cafes,,  it  is  advifed  that  the  outer  furface  fliould  form  an  angle 
to  a perpendicular  line  of  from  forty-five  to  fixty  degrees,  according  to  the  force  to 
be  oppofed  and  the  nature  of  the  materials  employed*. 

In  refpe<ft  to  the  materials,  where  the  foundation  is  good,  firm,  and.  folid,  and  the 
bank  can  be  conll;ru(fl:ed  at  a fuitable  time,  without  mueh  interruption  from  the 
water,  the  natural  earth  of  the  ground  may  anfwer  perfedlly  for  the  body  of  the 
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bank  as  well  as  the  inner  farface ; and  where  the  prefTure  of  ftagnant  or  almoft  flill 
water  is  merely  to  be  retifted,  the  outer  flope  may  be  formed  of  the  fame.  But  in 
cafes  where  the  force  of  either  waves  or  currents  operate  dire<5Uy  upon  the  banks, 
the  outer  Hopes  fliould  be  well  fecured  againtl  it,  with  the  beft  materials  that  can  be 
conveniently  provided,  and  the  bafes  or  foundations  be  properly  fecured  from  being 
undermined  ; piles,  timber,  and  mafonry  being  had  recourfe  to  where  the  founda* 
tions  are  not  fufficiently  firm  and  folid.  It  is  of  the  utmOfl;  importance  in  thefe 
cales  to  guard  againtl  accidents. 

Betides  the  conftrudtion  of  the  banks,  attention  is  alfo  neceflary  to  the  forming  of 
the  difeharging  channels  on  the  outtides  of  the  embankments.  The  pofition  of  the 
month,  or  out-fall,  fhould  conftantly  beTuch  as  that  the  current  of  the  receiving 
waters  may  not  warp  or  fill  them  up,  but  tend  to  clear  them  out,  and  keep  them  free. 
They  Ibould  likewife  be  fituated  as  low  as  they  can  be  conveniently  permitted  be- 
low the  flood-gates  of  the  banks,  the  better  to  induce  currents,  and  thereby  keep 
the  flood  gates  and  the  mouths  of  the  channels  the  more  free  and  open. 

In  cafes  of  openfeas  or  other  extended  waters  without  any  difeharging  channels, 
but  where  the  waves  extend  to  the  foot  of  the  banks,  two  flood-gates  may  fometimes 
be  necefTary,  oneon  the  external  fide,  to  refill  the  force  of  the  waves,  and  prevent 
their  blowing  up  the  works  on  the  infidej  the  other  on  the  inner  fide,  to  fecure  the 
paflage  more  fully.  Thus,  when  water  is  admitted  by  the  outer  flood-gate  being 
lifted  by  the  waves,  its  progrefs  is  effedlually  flopped  by  the  inner  valve  being  in  a 
perfedl  flate.  Where  the  valves  are  liable  to  be  choked  up,  from  being  fituated 
below  the  furface  of  fand  or  other  fliifting  banks  through  which  the  water  forces  its 
way,  and  are  only  capable  of  being  kept  clear  by  conftant  trouble  and  expenfe,  the 
remedy,  in  difficult  cafes  of  this  nature,  is  that  of  defending  the  difeharging  flood- 
gates by  covered chanv\t\s  carried  out  into  the  fea  through  the  line  of  beach,  made 
fufficiently  flrong  to  refill  the  force  of  the  waves.  This  is  however  an  ex  pen  five 
method,  and  fhould  of  courfe  be  avoided  when  poffible*.  In  all  cafes  where  ex- 
ternal valves  or  gates  are  required,  and  liable  to  be  filled  up,  great  care  mufl  be 
taken  to  keep  them  open  and  free,  either  by  piles,  fences,  or  other  contrivances,  run 
out  in  fuch  a manner  from  the  embankments  as  not  to  interrupt  the  difeharging 
water,  the  earthy  materials  collecHcd  by  it  being  occafionally  removed. 

In  thefe  cafes,  common  hinge  flood-gates  may  be  the  mod  proper,  or  fuch  as  fwing 
outward,  and  fall  into  a rabbetled  frame.  T’hey  fhould  be  always  made  of  feafoned 
oak  timber;  being  made  double,  by  the  different  planks  croffing  each  other,  in  order 
. to  prevent  their  warping.  They  fhould  be  fo  contrived  as  to  fit  pretty  tight,  with- 
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CHit  being  liable  to  tlick  by  fwelling.  This  is  cfFecTlcd  by  the  edges  being  made  to 
flant  or  bevel  inwards.  The  frame  thould  likewife  incline  a little  inward,  bat  not  to 
much  as  to  retard  the  exit  of  the  contained  water.  Where  rivers  or  ftreams  pafs 
through  embanked  grounds,  the  fides  may  frequently  require  to  be  raifed  fuffici- 
ently  to  prevent  their  overflowing  in  times  of  floods.  And  where  they  are  too  low 
to  be  fully  drained,  it  may  be  neeeflary  to  form  embanked  channels  or  cuts  for  re- 
ceiving the  water  when  thrown  up  by  machinery.  Thefe  embanked  channels  may 
be  converted  to  various  ufes,  fuch  as  irrigation,  &c.  in  different  cafes  *. 

Embankments  have  been  divided  into  three  different  kinds,  as  thofe  againft  the 
fea,  againft  rivers,  and  againft  lakes,  each  of  which  fhould  be  formed  according  to  the 
reftftances  required.  The  firft,  however,  in  general  require  by  far  the  ftrongeftand 
moft  expenfive  works  f. 

In  embanking  againft  the  encroachments  of  the  fea,  it  fhould  firft  “ be  confi- 
dered  what  is  the  greateft  depth  of  water  at  the  higheft  fpring  tides.  About  two- 
feet  higher  than  that  fhould  be  the  fummit  of  the  bank.  Some  have  recommended 
only  one  foot  higher,  but  it  isbeft  to  err  on  the  fafe  fide  ; for  the  confequences  at- 
tending an  overflow,  after  the  whole  is  completed,  may,  in  one  tide,  do  a great  deal 
more  damage  than  all  the  expenfe  of  the  additional  foot  in  height.  If  the 
embankment  be  made  at  firft  even  three  feet  higher  than  the  higheft  rife  of 
the  tide,  efpecially  at  thofe  places  expofed  to  the  waves  or  fwell  of  the  fea, 
it  will  be  fo  much  the  more  fecure,  for  new  works  of  this  kind  always  fub- 
fide  or  fettle  in  fome  degree  after  they  are  erefted.  It  is  a very  neceffary  precau- 
tion, particularly  if  the  banks  are  large,  to  take  the  levels  frequently  for  fome  time 
after  they  are  completed,  left  they  fhould  fubfide  too  much,  and  thereby  occafion - 
a mifehief  which  it  was  imagined  had  been  fufficiently  guarded  againft.  If  the 
banks  are  but  low',  this  precaution  is  not  fo  neeeflary,  for  the  fettling  will  always 
be  more  or  lefs  according  to  their  height,  and  in  low  banks  will  be  but  very  little.  It 
is  hardly  poffible  to  give  one  general  rule  refpecling  the  fize  and  dimenfions  of  fuch 
embankments.  This  muft  be  regulated  according  to  circumftances  and  fituation, 
for  which  a fkilful  engineer  w'ill  always  make  the  proper  allowances.  If  the  em- 
bankment to  be  made  is  to  exclude  the  fea  from  a low  marfhy  piece  of  ground,  over 
which  it  flows  only  at  fpring-tides,  the  operation  is  cafy,  and  may  be  efFedted  at  a 
fmall  expenfe.  If  it  is  intended  to  reclaim  a piece  of  land  that  is  covered  every 
tide,  either  in  fome  bay  or  creek,  or  on  the  fides  or  windings  of  fome  large  rivev 
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in  which  the  tide  ebbs  and  flows,  the  work  will  be  fomevvhat  more  difficult,  In  pro- 
})ortion  to  the  depth  of  the  water  and  the  rapidity  of  the  current.  If  it  is  proposed 
to  exclude  the  fea  from  fome  expofed  fituation,  either  at  the  mouth  of  a river,  or  in 
a bay  or  inlet  uncovered  every  tide,  the  work  will  be  the  mofl;  difficult  and  inofl:  cx- 
penflve  of  all,  in  proportion  to  its  expofure  to  prevailing  winds  and  to  the  depth  of 
water  to  be  rcfitled.  Each  of  thefe  fituations  require  a different  mode  of  manage- 
ment. Embanking  againfl:  the  fea,  if  at  any  confiderable  diftance  within  hlgh- 
water-mark,  is  not  only  the  mod  tedious,  but  the  mod  difficult  of  all  ; for  if  the 
materials  are  not  very  good,  and  the  work  is  not  properly  performed,  the  force  of 
the  water  at  every  flowing  of  the  tide  will  foon  undo  all  that  has  been  done,  efpe- 
cially  if  the  foil  is  of  a fandy  nature,  as  it  often  is  in  fuch  fituations.  If  it  is  a 
ftrongelay,  as  is  fometimes  the  cafe  in  marfhy  places,  there  will  be  the  lefs  rifle  of 
its  being  waflied  away.  In  fandy  fituations  it  has  by  fome  been  recommended  to 
lay  bundles  of  flraw  or  reeds  well  faflened  down,  or  any  other  impediment,  to  pre- 
vent the  foil  being  carried  away  by  the  ebbing  tide.  Where  a fufficient  quantity  of 
good  flrong  turf  cannot  be  had,  then  expedients  may  be  tried  ; but  where  fuch  turf 
is  to  be  got,  as  in  moft  marfhy  fituations,  and  where  the  embankment  required  is 
not  to  exceed  the  height  of  four  or  five  feet,  it  is  befl  to  finifli  the  flope  with  good 
turf  as  expeditioufly  as  pofllble  as  the  embankment  proceeds ; that  is,  fuppoflng  a 
length  of  thirty,  forty,  or  fifty  feet,  or  yards,  of  it  can  be  completed  in  a tide,  it 
is  better  to  finifli  that  length  to  its  intended  height,  than  to  trace  out  or  begin  a 
greater  extent  than  can  be  finiflied  before  the  tide  returns,  by  which  a great  deal 
of  the  foil  might  be  carried  away,  and  much  of  the  work  demolifhed,  which  is  not 
fo  likely  to  be  the  cafe  when  the  flope  is  finifhed.  Turf,  containing  the  roots  of 
bent  or  ruflies,  is  very  good  for  this  purpofe.  The  firfl  thing,  however,  to  be  done 
in  an  embankment  of  this  fort  is,  to  flake  out  the  intended  line  of  it,  marking  the 
breadth  at  the  bafe,  alfo  the  width  of  the  excavation,  or  trench,  to  be  made  in  the 
infide,  from  which  moft  of  the  materials  that  compofe  the  bank  are  to  be  taken  ; 
this  trench  alfoferves  as  a drain  to  keep  dry  the  grounds  within.  At  diflerent  parts 
of  it  fliould  be  trunks,  or  fluices,  to  fluit  of  themfelvcs  againft  any  external  water, 
and  to  open,  when  the  tide  ebbs,  to  let  out  any  water  from  within.  Its  width  mull 
be  proportioned  to  the  quantity  of  materials  required  from  it  for  the  embankment — 
eight,  ten,  or  fifteen  feet  wide,  and  three  or  four  feet  deep,  leaving  a berme,  or 
fpaee  between  the  edge  of  the  treneh  and  inner  bottom  of  the  embankment.  If 
the  foil  is  firong,  one  foot  or  eighteen  inches  will  be  fufficient  for  this  berme  ; if  it  is 
loofe  or  fandy  it  will  require  at  leaft  threeor  four  feet*.” 
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. 'The  more  gradual  and  cafy  the  external  flope  is  made,  the  refinance  againft  the 
tea  wdl  pt  courfc  be  the  lefs  fiidden,  and  the  embankments  lefs  liable  to  injury  : 
jhis flope  mult  therefore  be  made  according  to  its  expofure  to  the  winds  and  tides; 
but  nothing  can  be  a greater  error  than  to  make  it  too  bold  or  upright*.”  See  Plate 
XXXVIII.  Fig.  I.  “ The  infide  flope  tliould  alfo  be  faced  with  turf,  which  maybe 
laid  with  the  green  fide  downwards,  as  in  buildingany  common  fod  wall.  Some  expert 
fodders  can  finifli  this  kind  of  work  extremely  neat,  by  fetting  the  fod  on  edge,  ac- 
cording to  the  flope  intended  to  be  given,  and  with  proper  mallets  and  beetles  ram 
the  earth  hard  behind,  which  confolidates  the  work  as  it  advances,  and  tends. very 
much  to  its  durability.  When  the  firfi;  or  lower  courfe  is  finiflied,  they  pare  the 
upper  edge  of  the  fods  with  a fharp  knife  quite  even  by  laying  a rule  to  them  ; and 
then  they  goon  with  the  fccond  courfe,  which  they  finifh  in  the  fame  manner,  and 
lb  proceed  till  the  whole  height  is  completed  ; which,  when  finifhed  properly,  looks 
very  beautiful  and  fmooth,  not  a joint  between  the  turfs  being  feen.  If  turf  is  to 
be  ufed  in  covering  the  outfide  flope,  it  mull  all  be  laid  with  the  grafs  uppermofl,- 
and  well  beaten  down  with  a flat  fod  beetle  for  that  purpose;  and  for  their  better  fe-- 
CLirity  it  may  not  be  amifs  to  drive  a fmall  flake,  of  about  eighteen  inches  long  or 
more,  through  every  fod.  The  fods  for  this  purpofe  fhould  at  flrfl  be  carefully 
taken  up  and  traced  by  a line,  all  of  the  fame  breadth,  and  their  edges  cut  as  even 
as  poflible,  that  they  may  make  the  clofer  joints,  which  will  tend  very  much  to 
their  fecurity  till  they  grow  properly  together.  In  laying  the  different  courfes  of 
thefe  fods,  care  fliould  likewife  be  taken  that  the  joints  of  the  one  are  covered  by 
the  other,  in  the  way  that  good  brick-work  is  made.” 

If  it  be  propofed  to  reclaim  a piece  of  land  upon  which  the  fea  ebbs  and  flows 
every  tide  to  a greater  depth  than'in  the  foregoing  cafe,  as  in  a creek,  or  on  the  fide 
of  a large  river,  a different  mode  of  proceeding,  it  is  obferved,  mull  be  adopted  ac- 
cording to  the  foil  and  to  the  materials  intended  to  be  ufed.  “ If  there  are  plenty  of 
ftones  to  be  eafily  had,  a bulwark  may  be  formed  of  thefe,  v;ith  a mixture  of  clay, 
either  by  land-carriage,  or  (which  in  fome  cafes  is  preferable)  by  carrying  them  in 
flat-bottomed  boats,  or  punts,  and  throwing  them  overboard  till  a bank  is  accumu- 
lated. If  ftones  cannot  fo  eafily  be  had,  a quantity  of  clay,  or  other  materials  fit 
for  the  purpofe,  thrown  in  in  the  fame  manner,  may  anfvver  equally  well.  It  is 
fuppofed  thatmoflof  the  embankments  in  Holland  were  done  in  this  manner,  by 
carrying  the  clay  dug  out  of  the  canals  in  boats,  and  throwing  it  into  the  water.  In 
either  cafe  it  is  neceffary  to  fix  up  tlrong  poles  before  the  work  is  begun,  as  guides 
for  laying  down  the  materials.  Sluices  are  alfo  requifite  at  certain  places  to  let  out 
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the  back  water  when  the  tide  ebbs ; but  the  pofitlon  and  conftrudtion  of  thefe  de- 
pend fo  much  on  local  circumftances,  that  the  engineer  who  conducts  the  work 
ought  to  be  the  beft  judge  where  and  how  to  form  them.  A great  deal  depends  on- 
a Ikilful  engineer  in  works  of  this  kind,  who  will  contrive  many  ways  to  facilitate 
the  work,  and  to  overcome  all  difficulties  in  the  execution  of  it.”  * 

The  following  “ fpecies  of  fea-embankment  is  perhaps  the  mod:  important  of  any ; 
for  there  are  few  eftuaries,  or  mouths  of  rivers,  where  large  and  valuable  trails  of 
land  may  not  be  gained  by  fuch  means.  The  fhoals,  or  flats  formed  at  the  en- 
trance of  fuch  rivers,  are  often  compofed  of  the  richeft  manures  or  mod  fertilif- 
ing  particles,  brought  down  by  the  dream  from  the  towns  above,  or  from  the  ad- 
jacent country  through  which  the  river  flows.  Thefe  ffioals  may  therefore,  by  pro- 
per management,  be  in  general  very  eaflly  converted  into  the  mod  fertile  plains. 
Where  fuch  a dtuation  happens,  the  fird  objedl  is  to  colledl  the  whole  river  into  one 
dream,  and  to  prevent  its  overfpreading  a wider  extent  than  jud  fufficient  for  its 
difeharge  ; or,  perhaps,  it  may  be  better  to  alter  the  courfe  of  the  river  altogether? 
and  to  make  it  difeharge  itfelf  at  fome  other  place.  The  principle  upon  which  that 
idea  is  founded,  is  this  : — It  has  been  obferved,  and  proved  by  experience,  that  if  the 
courfe  of  a river  or  dream  be  altered  in  fuch  a manner  as  to  make  it  difeharge  itfelf 
into  the  fea  at  a different  place  than  it  did  before,  the  former  place  will  in  a few 
years,  by  the  condant  accumulation  of  fand  or  mud  brought  in  every  tide,  be  fo 
choked  up  or  raifed  above  its  former  level,  as  to  form  of  itfelf,  in  procefs  of  time, 
a bank  that,  with  a very  little  affidance,  will  quite  exclude  the  fea  : for  as  the  cur- 
rent of  the  river  before  carried  away  all  that  fediment  which  the  motion  of  the 
waves  naturally  dirred  up,  the  current  being  removed,  all  or  mod  of  the  muddi- 
nefs  will  not  only  be  carried  further  up  the  old  channel  of  the  river,  but  a great  part 
of  it  be  depofited  there  as  the  tide  recedes.  It  has  even  been  obferved,  that  in 
fpring-tides  and  particular  winds  this  fediment  is  depofited  in  greater  quantities  than 
at  other  times  ; and  Mr.  Beatfon  has  been  informed  that  on  making  a perpendicular 
cut  in  the  land  fo  gained,  the  different  drata  or  layers  were  fo  didindl,  that  thofe 
made  at  fpring-tides  could  eafily  be  didinguiffied  from  the  reft.  This  is  a very  curi- 
ous fadl,  and  well  worth  the  attention  of  all  who  have  lands  fituated  at  the  mouths  of 
rivers,  as  there  may,  in  many  fuch  places,  be  confiderable  trafts  gained  in  this  manner 
at  a very  fmallexpenfe.  Although  this  fact  may  be  proved  by  experience  infomeplaces^ 
neverthelefs  he  ffiould  imagine  the  effedl  would  not  be  the  fame  in  all  fituations. 
Where  there  is  a great  extent  of  flat  or  muddy  ffiores,  the  motion  of  the  waves 
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will  no  doubt  ftir  up  the  itiikI  or  fand,  and  cairy  great  quantities  of  them  along 
with  the  current  on  the  flowing  of  the  tide;  and  when  the  tide  ebbs,  although  fome 
of  the  lighter  particles  will  be  carried  away  again,  yet  it  is  natural  to  fuppofe  the 
heavier  ones  wilt  be  left  behind.  If  the  fliorcs  are  bold  and  rocky,  except  juft  near 
the  entrance  of  the  river,  there  will  be  the  lefs  of  this  mud;  but,  indeed,  on  fuch 
fhores  there  can  be  little  or  no  occafion  for  embanking,  unlefs,  perhaps,  in  fome 
creeks,  narrow  at  the  entrance  and  fpreading  wide  above.  From  fuch  creeks,  if 
the  fea  were  excluded,  a great  deal  of  land  might  probably  be  gained*.” 

It  is  remarked,  that  ‘^embankments  againft  rivers  may  be  divided  into  two  forts; 
namely,  Ihofe  for  preventing  their  encroaching  on  the  adjacent  lands,  andforprotedl- 
ing  thofe  lands  and  the  neighbouring  level  country  from  being  overflown  when  the 
water  rifos  above  its  ordinary  level.  It  may  be  obferved,  that  where  the  courfe  of 
a river  is  a ftraight  line,  or  nearly  fo,  it  hardly  ever  makes  any  encroachment  upon 
its  banks,  unlefs,  perhaps,  in  very  large  rivers,  when  they  rife  above  their  com* 
mon  level  either  owing  to  an  increafe  in  the  waters,  or  to  their  being  in  fome  de- 
gree affefted  by  the  tides.  * In  either  cafe  the  waves  occafioned  by  a ftrong  wind, 
where  the  river  is  wide,  will  moulder  away  the  banks  on  that  fide  upon  which  it 
blows,  unlefs  prevented  in  proper  time.  This  may  be  done  cither  by  fecuring  the 
bank  properly  with  ftones,  or  by  driving  a row  of  long  piles  pretty  clofe  together, 
at  a little  diftance  from  the  (bore ; the  piles  being  of  fuch  a length,  and  fo  driven, 
that  their  tops  may  be  always  above  the  higheft  rife  of  the  water.  It  is  furprifing 
the  effed  that  piles  driven  in  this  manner  have  in  refilling  the  power  of  waves. 
Some  years  ago,  when  on  duty  as  an  engineer  at  a fort  near  Portfmouth,  built  on  a 
point  of  land  much  expofed  to  the  fea,  the  waves  made  fuch  havock  that  the  walls 
on  that  fide  were  conftantly  giving  way  although  built  in  the  moft  fubftantial  man- 
ner, and  having  bulwarks  of  large  heavy  ftone  befides  to  proted  the  foundation  : 
however,  all  would  not  do;  thofe  bulwarks  werefoon  knocked  to  pieces, and  feveral 
times  the  wall  itfelf.  At  length  it  was  propofed  to  drive  a number  of  piles  at  about 
forty  to  fifty  yards  from  the  fort.  Thofe  piles  were  twelve  or  fifteen  inches  in  dia- 
meter, and  driven  about  one  diameter  from  each  other,  nearly  in  a ftraight  line, 
parallel  to  the  wall  where  the  waves  did  fo  much  damage.  They  were  driven  into 
the  ground  with  a pile  engine  till  pcrfedly  firm,  perhaps  eight  or  nine  feet  deep, 
and  about  two  feet  of  the  top  of  them  left  above  the  level  of  high  watermark. 
After  this  was  done  the  walls  received  no  further  injury,  the  fpace  between  the 
piles  and  the  fort  being  always  perfectly  fmooth  however  tern peftuous  the  wave3 
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might  be  without.  The  fame  Ample  method  might  fometimes,  perhaps,  protect  the 
banks  of  large  rivers  expofed  to  the  waves  when  other  methods  fail*.”  But  “ the 
moll  common  caufe  of  rivers’  encroaching  on  their  banks  is,  the  refillance  occa- 
fioned  by  a fudden  bend.  In  flat  countries,  apt  fometimes  to  be  overflown,  . 
where  there  are  any  fuch  bends  or  windings  in  the  rivers,  it  would  be  of  great  ad- 
vantage to  flraighten  the  couiTe  as  much  as  poflible;  for  as  every  impediment  or 
obltrudion  will  naturally  caufe  the  water  to  rife  higher  than  it  otherwife  would  do, 
and  as  fuch  bends  have  that  efl'ecl,  confequently  in  the  time  of  a flood  the  waters 
will  overflow  a greater  extent  of  country,  and  to  a greater  depth,  than  if  the  river 
Lad  a free  and  uninterrupted  courfe  flraight  forward.  If  the  windings  of  the  river 
cannot  be  altered,  and  that  encroachments  are  making  on  fome  part  of  the  banks, 
it  mull  firfl.  be  confldered  whether  the  force  of  the  water  can  be  diverted  to  another 
place  where  no  injury  can  be  done  j-.”  See  Plate  XXXVI II.  Fig.  2.  On  the 
river  Nith,  in  Dumfriefliire,  it  is  obferved,  “ a good  deal  has  been  done  in  this 
way  by  Mr.  Millar,  of  Dalfwinton.  See  Plate  XXXVIII.  Fig.  3.  As  the  river 
was  encroaching  moll  rapidly,  and  feemed  inclined  to  take  a new  courfe,  which 
would  have  deftroyed  fome  very  fine  land,  and  done  a great  deal  of  mifehief  in 
that  part  of  the  country — To  prevent  this,  Mr.  Millar  made  a large  cut  about 
four  hundred  yards  in  length,  and  threw  in  a great  quantity  of  ftones  quite  acrols 
the  river  to  dire6t  its  courfe  in  a flraight  line.  This  had  in  a great  meafure  the  de- 
fired  effefl,  by  totally  preventing  its  progrefs  ; but  now  it  began  to  encroach  on  its 
banks  at  another  part.  He  at  firfl  endeavoured  to  prevent  this  by  driving  in,  at  a 
confiderable  expenfe,  a number  of  piles  at  a little  diflance  from  the  bank,  and 
wattled  them  with  willows,  branches,  &c.  thinking  thereby  to  protedl  the  bank. 
The  piles  were  drove  in  with  heavy  m.allets,  apparently  firm  into  the  ground  j they 
continued  fo  for  fome  months  till  a heavy  fall  of  rain  came  on,  which  fwelled  the 
river,  undermined  the  piles,  and  carried  them  all  away.  But  it  is  in  vain  to  think 
of  piles  doing  any  good  in  fuch  a fituation  unlefs  firmly  driven  in  by  a pile 
engine,  for  it  is  not  poflible  to  drive  them  in  properly  with  mallets.  This  muft 
Lave  been  the  caufe  of  their  giving  way  fo  very  foon.  The  piles  not  fucceeding,  he 
was  refolved  to  try  another  plan.  Several  of  his  adjacent  fields  being  covered  with 
an  immenfe  quantity  of  flones,  he  ordered  them  to  be  gathered  and  thrown  into  the 
river,  lb  as  to  form  a jutty  a little  way  above  the  injured  bank.  Being  obliged  to  go 
from  home  about  that  time,  and  leave  the  execution  of  the  work  to  fome  country 
people,  they  carried  out  this  jutty  too  much  at  right  angles  to  the  flream  j it  had 
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not  therefore  the  defired  efTe6t,  but  rather  made  the  matter  worfe  than  before ; for 
if  a jutty  is  carried  out  at  right  angles,  the  current  will  be  forced  to  the  oppofite  fide 
of  the  river,  and  thence  it  will  rebound  more  violently  than  it  did  befoie.  But  if  a 
jutty  is  placed  obliquely,  it  will  force  the  current  gradually  on  the  other  fide,  in  which 
pofition  one  jutty  may  do  more  good  than  feveral  placed  improperly  at  right  angles. 
He  was  therefore  under  the  neceffity  of  making  other  jutties  in  this  way,  and  has  now 
the  fatisfiidtion  to  find  that  theyanfwer  the  purpofe  intended.  Thofe  he  made  laterally 
formed  a fort  of  convex  Hope,  the  convexity  being  parallel  to  the  current.  Strong 
planks  werealfo  firmly  fet  on  edge  among  the  flones,  their  ends  pointing  towards 
the  river ; fo  that  if  ever  any  current  came  fo  rapid  as  to  move  any  of  the  flones,  it 
mull  move  them  all  in  a body  the  whole  length  of  the  plank.  Perhaps  this  pre- 
caution was  unneceflary ; for  although  flones  are  thrown  into  a river  loofe  in  this 
manner,  theflufh,  fand,  &c.,  that  come  down  the  river,  will  foon  fill  up  all  the  cavi- 
ties, and  render  it  as  firm  and  folid  as  a regular  built  wall  *. 

“ The  next  fort  of  embankments  againfl  rivers  are,  it  is  obferved,  thofe  to  prevent 
them  overflowing  their  banks,  and  inundating  large  tradfs  of  country.  This  may 
be  confidered  as  the  fimplelland  eafiefl  of  all  forts  of  embanking  if  Judicioufly  ex- 
ecuted. It  is  therefore  the  more  mexcufable  to  fee  in  fome  places  extenfive  trails 
of  the  richefi  meadows  completely  overflown  by  every  flood.  Few  ordinary-fized 
rivers  rife  more,  even  in  the  greatefl  floods,  than  five  or  fix  feet  above  their  common 
level,  unlefs  when  they  meet  with  fome  confiderable  interruption  or  confinement 
in  their  courfe  But  if  interrupted  or  confined,  they  will  rife  perhaps  twenty  feet 
or  more.  If,  for  example,  a given  quantity  of  water  is  fix  feet  deep  when  running 
o\cr  a fpace  twenty  feet  wide,  it  is  clear  if  that  fpace  w^ere  madeonly  ten  feet  wide 
the  water  would  rife  to  twehe  feet;  andif  it  were  madeforty  feet  wide,  the  fame  quan- 
tity of  water  would  rife  only  to  the  height  of  three  feet.  It  is  therefore  of  great  con- 
fcquence,  in  preventing  inundations,  to  give  the  river  as  much  width  as  poffible,  by 
widening  every  narrow  place.  All  kinds  of  obftrudlions  fhould  alfo  be  removed, 
whether  occafioned  by  windings,  fiioals,  flones,  trees,  buihes,  or  any  thing  elfe.  In 
fome  cafes  this  may  even  preclude  the  neceflity  of  embanking;  but  where  embank- 
ing is  ncceflary,  let  the  banks  by  all  means  be  at  a fufficient  diftance  from  each  other 
tocontain  wdth  eafe  between  them  the  largeft  contents  of  the  river  in  great  floods. 
The  diftance  and  height  of  the  banks  may  eafily  be  afeertained  by  meafuring  a fec- 
tion  of  the  river  when  at  its  higheft,  or  when  the  flood-mark  is  vifible.  Where  a 
lufficient  diftance  is  allowed  between  the  embankments,  their  height  need  not  ex- 

* Beatfon  in  Communications  to  the  Board  of  Agriculture,  Vol.  II. 


Additions  and  Con'eciions 


t^04? 

ceed  trom  four  to  fix  feet.  If  irremovable  obftacles  are  in  the  way  which  caufe  the 
fiver  to  rife  higher,  the  banks  muft  be  higher  in  proportion.  In  either  cafe,  how- 
ever, the  flope  of  thefe  kinds  of  banks  on  each  fide  may  be  equal  to  its  perpendicular 
height,  and  the  breadth  on  the  top  about  one-third  of  that  height;  which,  fuppofing 
the  bank,  fix  feet  high,  the  bafe  would  be  fourteen  feet,  and  the  breadth  of  the  top 
two  feet.  See  Plate  XXXVIII.  Fig.  5.  The  materials  for  making  thefe  banks 
Ihould  be  taken  as  much  as  poffible  from  the  fides  of  the  river,  which  will  have 
the  double  effedl  of  widening  the  river  and  forming  the  embankments ; and 
there  fhould  be  a trench  on  the  infide  (from  which  materials  may  alfo  be  got),  with 
Ibme  Unices,  as  formerly  diredled,  to  drain  off  any  water  from  within  ; alfo  fluices 
to  let  in  water  from  the  river,  if  required,  which  would  very  much  fertilifethe  mea- 
dows  if  properly  laid  out  for  that  purpofe*.” 

, Farms  fituated  on  the  borders  of  rivers  are  often  liable  to  injury  and  incon- 
venience from  them  in  different  ways ; as  from  part  of  the  foil  being  carried  away 
in  times  of  flood,  from  the  rivers  overflowing  their  banks,  and  from  the  rivers  in 
times  of  flood  flowing  back  into  the  channels  of  the  rivulets  and  ftreams  that  con- 
duct the  water  from  the  more  elevated  and  diftant  grounds  to  the  rivers,  whereby 
thefe  rivulets  and  ftreams  are  made  alfo  to  overflow  their  banks.  The  danger  of  the 
foil  being  carried  away  in  time  of  floods  is  increafed  or  decreafed  according  to  cir- 
cumftances ; as  the  form  of  the  banks,  the  nature  of  the  foil,  the  rapidity  of  the 
river,  and  the  quantity  of  the  water  that  lodges  on  the  margins  of  the  banks  or  falls 
over  them  into  the  river.  Where  the  banks  of  a river  are  perpendicular,  if  the  foil 
be  of  a fandy  or  rich  mouldering  nature,  the  danger  of  part  of  then)  being  carried 
away  by  floods  is  greater  than  where  they  flope  gently  from  the  furface  of  the 
field  to  the  bed  of  the  river,  which  when  they  do  not  they  fhould  be  made  fo.  But 
if  the  foil  and  fubfoil  be  an  entire  mafs  of  clay  or  ftrong  loam,  and  the  current  of 
the  river  do  not  prefs  more  upon  one  part  than  another,  a fubftantial  improvement 
may  be  effedled  by  Hoping  the  bank  fo  that  the  declivity  may  be  one  foot  in  three 
or  four  from  the  furface  of  the  field  to  the  bed  of  the  river.  And  where  gravel 
mixed  with  fmall  ftones  can  be  conveniently  procured,  fpreading  thefe  materials  on 
the  Hoping  bank,  to  the  depth  of  eight  or  ten  inches  beyond  the  flowings  of  the 
river,  may  prove  a good  fecurity  againft  further  damage ; and  if  the  bank  be 
planted  thickly  with  any  fort  of  willow,  it  will  in  a fhort  time  become  an  impe- 
netrable fence,  and  the  annual  cuttings  of  wood  foon  be  equal  to  the  value  of  the 
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land  thus  occupied.  Where  no  gravel  can  be  procured,  the  new  Hoped  bank 
fhould  be  immediately  covered  with  well  fwarded  turf,  which  fbould  be  beaten  dovva 
as  hard  as  poffible,  either  by  the  back  of  the  fpade  or  with  wooden  mallets.  If  this 
be  done  in  the  beginning  of  fummer,  and  willows  be  planted  the  following  autumn, 
the  improvement  may  be  efFedual  and  permanent.  In  order  to  prevent  the  efFe6ts 
of  a current  againfi  a particular  part  of  the  bank,  a fence  or  bulwark  of  Hone  in  the 
front  of  the  place  may  be  neceflary  ; the  befl;  way  of  doing  which  is,  to  drop  the 
ftones  in  a carelefs  manner,  but  fo  as  they  may  lie  clofc  together  on  the  Hoped 
bank,  care  being  taken  to  lay  them  all  the  way  from  the  bed  of  the  river,  till 
confiderably  beyond  where  the  river  flows  in  common.  In  level,  or  nearly  level 
diftridts,  all  that  is  neceffary  is  to  fecure  full  fcope  for  the  rivers  to  overflow  their 
ufual  bounds  without  interruption  : when  that  is  fecured  by  either  of  the  methods 
before  mentioned,  floods,  unlefs  very  violent,  feldom  do  any  material  damage  to 
the  banks  of  rivers  in  fuch  fituations.  It  is  in  many  cafes  extremely  difficult  to 
guard  rapid  running  rivers  in  fuch  a manner  as  to  prevent  part  of  the  banks  from 
being  carried  away  by  inundations.  Neither  Hoping  the  banks  nor  ftrong  bul- 
warks made  of  Hone  would  here  be  efledtual ; the  method  of  filling  a fort  of  large 
open  balkets,  placed  along  the  bottom  of  the  banks,  with  Hones,  has  been  found 
fuccefsful,  and,  as  thefe  bafleets  may  be  made  to  contain  two  or  three  tons  of  Hones,, 
it  can  only  be  on  few  occafions,  and  in  very  particular  fituations,  that  they  can  be 
difplaccd  or  carried  away.  Much  damage  is  often  done  to  the  banks  of  rivers 
in  level  diHridts,  efpecially  if  the  banks  be  perpendicular  and  of  a confiderable 
height,  by  allowing  the  land-floods  to  fall  over  them  into  the  rivers.  As  the  water 
from  the  furrow's  approaches  the  bank  it  is  frequently  Hopped  in  the  furrow  of  the 
head-ridge,  which  becomes  for  a time  a kind  of  refervoir ; the  confequence  of 
which  is,  that  a confiderable  proportion  of  the  water  finks  and  filtrates  through  the 
earth,  which,  being  thus  foftened  and  fwelled,  is  more  eafily  undermined  and  carried 
ofFby  the  river.  Sometimes  little  cuts  or  openings  arc  made  from  the  furrows  acrotk 
the  head-ridge  for  the  puq;ole  of  condudling  the  rain-water  into  the  rivers, 
the  confequences  of  which  are  equally  bad ; as  at  every  one  of  thefe  cuts  or 
openings  a little  creek  is  formed,  in  confequence  of  the  bank  having  been  more 
foftened,  and  by  that  means  having  become  a more  eafy  prey  to  the  rivers  when  in 
flood.  To  prevent  thefe  evils,  it  is  neceflTary,  befides  Hoping  the  banks,  to 
devote  a part  of  the  lands  adjoining,  to  the  breadth  of  twenty  or  thirty  yards,  either 
to  paflurage,  or  the  growth  of  trees ; and  to  form  a drain  at  a proper  diftanec 
from,  and  parallel  to,  the  bank  for  the  pnrpofe  of  colletfling  and  carrying  off  the 
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water  from  the  furrows.  By  this  means,  and  conducting  the  water  from  this  drain 
into  the  rivers  by  conduits,  formed  a little  above  their  ordinary  levels,  much  land 
which  is  annually  loti  would  be  preferved*. 

Various  injuries  happen  to  the  farmers  in  level  traCls,  where  the  banks  of  the 
rivers  are  low,  and  where  the  eourles  are  not  of  fufficient  breadth  to  contain  the  water 
in  time  of  flood.  By  forming  mounds  of  earth,  the  tides  of  the  drains  propofed  to 
be  made  for  carrying  off  the  land- water  being  well  tloped  on  the  tides  towards  the 
rivers,  the  rivers  would  be  prevented  from  doing  injury  to  the  adjoining  lands  ; as  by 
thefe  mounds  being  placed  at  a ditlance  from  the  river,  the  force  of  the  tlrcam 
would  be  much  leflened,  and  the  natural  boundaries  of  the  rivers  greatly  enlarged. 
And  where  injury  is  futlained  by  the  rivers  during  floods  flowing  back  into  the 
channels  of  the  ttreams  that  bring  the  waters  from  the  more  elevated  grounds,  the 
befl  method  is  to  erect  mounds  at  a diflancefrom  the  banks,  and  of  a fize  propor- 
tioned to  the  quantity  of  water  which,  from  the  caufe  now  mentioned,  may  be  fup- 
pofed  at  any  time  to  flagnate  in  thefe  channels.  This  may  be  done  at  a very  trifling 
expenfc  either  in  money  or  land.  If  the  proprietors  do  not  choofe  to  ornament  the 
country  and  improve  their  eflates,  by  planting  trees  on  the  borders,  the  farmers  may 
lb  conftruCf  the  mounds  as  that  they  may  become  fences  to  their  arable  fields, 
while  the  portion  of  land  cut  off  may  be  devoted  to  pafluragef. 

Where  the  water  coming  from  the  hills  or  high  lands  are  confiderable,  and  the 
courfes  of  the  rivers  extremely  ferpentine,  fo  as  to  produce  much  injury  on  the  flat 
lands  below  by  the  flagnation  that  is  produced,  advantage  may  be  derived  in  other 
ways,  as  by  ftraighteningthe  courfe  of  the  rivers,  and  interrupting  the  water  coming 
from  the  high  lands  above  them,  by  cutting  proper  drains  and  channels  along  the 
face  of  the  declivity  as  fhown  in  Plate  XXXVIII.  Fig.  6. 

In  embanking  againft  lakes,  it  is  obferved  that  “ as  the  waters  fubfide  greatly  in  the 
fummer  feafon,  and  rife  confidcrahly  in  winter,  or  when  the  fealon  is  wet,  advantage 
may  in  fome  cafes  be  taken  to  confine  them  within  their  fummer  limits,  or  at  lead  to 
cut  off  fome  of  their  branches  or  creeks.  When  either  of  thefe  is  to  be  attempted, 
the  principal  outlet  mufl  fii  ft  be  examined,  and  that  Ihould  be  enlarged  and  widened 
confiderably,  which,  upon  the  fame  principle  as  already  mentioned  refpe(5ling  the 
widening  of  rivers,  will  prevent  the  water  riling  fo  high  as  formerly.  If  the  levels  will 
not  admit  of  much  depth  being  got,  or  if  the  ground  is  rocky,  and  would  be  difficult 
and  expenfive  to  deepen,  let  the  breadth  be  increafed  as  much  as  poffible,  and 
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every  obflacle  cleared  away,  that  the  water  may  run  freely  into  a fhallow  flream. 
If  it  is  required  to  afeertain  exactly,  or  to  fix  the  future  limits  of  the  water,  a fe6tion 
of  the  greateft  quantity  running  out  during  a flood  fhould  be  taken.  Suppofc  this 
lection,  for  example,  ten  feet  wide  and  four  feet  deep  j by  making  it  40  feet  wide,  the 
fame  quantity  of  water  will  not  rife  above  one  foot : confcquently,  by  this  means 
alone,  three  feet  in  height  will  be  gained  all  round  the  lake,  which,  in  cafe  of 
embanking  it,  wmuld  be  a very  great  objeft*.” 

The  fummer  feafon  is  the  befl;  time  to  carry  on  thefe  as  well  as  other  embank- 
ments ; but  when  materials  are  to  be  brought  from  a diftance,  they  may  be  laid 
down  or  prepared  at  other  feafons,  excepting  the  turf,  which  fhould  always  be  ufed 
as  foon  as  poflible  after  it  is  cut.  The  manner  of  conftru6ting  embankments  of 
this  nature  is  the  fame  as  in  other  cafes.  The  methods  employed  in  making 
embankments  againtl  the  fea  on  the  eftate  of  Lord  Galloway  are  reprefented  in 
Plate  XXXVIII.  at  figs.  7,  8,  and  9.  They  were  formed  to  the  heights  of  three 
and  a half  and  five  feet,  having  the  breadths  of  fix  feet  and  five  feet  at  the  bafes, 
and  20  inches  at  the  tops.  They  w'ere  conftru6led  almoft  w'holly  of  turfs  or  fods, 
with  only  a little  well  beaten  fluff  in  the  middle  of  one  of  them  j and  with  two  fmall 
drains,  one  on  each  fide,  about  two  feet  in  depth,  cofl;  about  3d  per  yard-  In 
executing  all  forts  of  embankments,  the  greateft  care  fhould  be  taken  to  make 
them  perfectly  firm  and  water-tight,  by  conftantly  beating  and  ramming  them  well 
while  they  are  forming. 

To  he  read  after  Line  22,  Page  216. — It  has  been  fuggefted  that  the  oily  particles 
with  which  the  fleece  of  fliecp  is  charged,  exfuded  without  doubt  from  the 
animal,  though  an  imperceptible,  may  probably  be  a powerful  manure;  when 
flieep  lie  down,  this  animal  exfudation  may  be  abforbed  by  the  foil.  It  might  be 
worth  inveftigation,  whether  this  fecretion  be  more  copious  in  one  breed  of  fheep 
than  another  ; and  whether  it  equally  abounds  in  the  fine  thort  fleece  of  the  Norfolk 
breed  as  in  the  coarferbut  more  ample  clothing  of  the  Leicefter,  South  Down,  &c. 
To  the  oilinefs  of  their  fleeces  may  alfo  perhaps  be  attributed  the  great  injury  which 
fheep  commit  on  young  trees,  by  rubbing  themfelves  againft  the  bark. 


To  be  read  after  Line  32,  Page  290 — The  ordinary  method  of  forming  thefe  fuper- 
ficial  drains  is  to  excavate  channels  in  the  form  of  a wedge,  that  is  to  fay,  with  the 
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Tmooth  ficles  narrow  at  the  bottom  and  diverging  towards  the  furface  of  the  earth  5, 
thorns  and  ftraw  are  then  damped  firmly  in  with  the  foot,  and  the  drains  are 
covered  over  with  mould.  Unlefs  the  foil  be  very  ftifF  and  tenacious,  the  fides  of 
the  drains  are  very  liable  to  be’ torn  by  the  force  with  which  the  thorns  are  prefled 
in  ; and  the  channel,  which  ought  to  be  preferved  cfuite  open  at  the  bottom,  often- 
times half  choked  by  the  loofe  earth  which  crumbles  in.  Inftead,  therefore,  of 
forming  the  drains  in  the  ordinary  fhape,  it  is  perhaps  better  to  make  a fhoulder" 
for  the  thorns  to  reft  on  ; thus, 

and  be  reprefent  the  fmooth  fides  of  an  under-drain,  as  it  is  ufually 
formed  : — rather  than  form  the  fides  thus  approaching  to  each  other  at 
the  bottom,  it  is  perhaps  better  to  cut  down  perpendicular  the  two 
dotted  fides  ad  and  be,  leaving  the  fides,  and  the  fhoulders  df  ge  (or 
the  thorns  to  reft  on.,  Below  this  fhoulder  the  water  has  an  uninter- 
rupted channel  for  its  courfe.  At  the  mouth  of  the  drains,  that  is,  where 
they  difeharge  themfelves  into  the  ditches,  it  isadvifable  to  lay  a fmall  plank  trans- 
verfely.  Sheep  in  the  fumrner  time  run  into  ditches,  and  without  fome  fuch  prefer- 
vative  as  this,  they  are  likely  to  fcratch  a quantity  of  mould  into  them. 

The  advantages  of  draining  have  been  exhibited  with  fingular  effeeft  in  the 
neighbourhood  of  Eaft  Devon.  Mr,  Munning  informs  us,  that  at  Michaelmas, 
1795,  Mr.  Salter  of  Winburgh  entered  upon  the  occupation  of  more  than  eight 
hundred  acres  of  heavy  land,  which  had  been  fo  entirely  neglefled  by  his  prede- 
ceflbr,  as  to  be  alinoft  altogether  what  it  ought  not  to  have  been. 

Mr.Salter  immediately  faw,  that  unlefs  he  could  get  ridof  the  furface  water  all  his 
labour  mufl  be  fruitlefs,  and  his  money  expended  in  vain  ; he  therefore  began  his' 
operations  by  cutting  342  rods  (of  7 yards  to  the  rod)  of  river  xhrough  the  centre  of 
the  farm,  7 feet  wide  and  6 feet  deep  perpendicularly,  in  order  to  obtain  an  outlet 
for  the  water  to  flow  from  his  other  works : he  cut  2937  rods  of  new  and  old  ditches, 
6 feet  and  5 feet  deep  perpendicularly  ; 1 1 16  rods  of  open  drains,  of  various  widths 
and  depths,  from  4 to  5 feet  wide,  and  from  3-^  to  4-^  feet  deep  perpendicularly  ; 
and  he  cut  and  filled  up  4871  rods  of  under-draining,  of  which  the  leading  drains 
were  36  inches,  and  the  feeding  drains  to  the  fame  30  inches  deep  perpendicularly. 
The  whole  of  this  work  was  executed  and  completed  in  one  year  ! Mr.  Salter  hasi 
continued  to  do  a great  deal  every  year  fince  1795  : between  Michaelmas  1800  and 
Michaelmas  1801  he  executed  4423  rods  of  under-draining  of  widths  and  depths 
as  before  exprefled  ; and  he  is  now  going  on  with  the  fpirit  and  the  judgment  of  an 
«speriencad  and  an  underftanding  agriculturift.  The  efFed  has  been,  that  on  the- 


to  the  Firft  Volume. 


609 


land  which  was  To  much  impoveriflied  by  dagnant  water,  and  fo  much  inundated 
by  land-fprings,  as  not  to  reproduce  the  feed  ufed  upon  it,  his  crops  have  been  abun- 
dant ; and  while  Mr.  Salter  reaps  the  benefit  of  his  judicious  exertions,  he  may  very 
fairly  be  regarded  as  a public  benefad^or.  He  may  almoft  be  confidered  as  producing 
a new  creation  around  him,  and  diould  be  held  up,  by  every  friend  to  agricultural 
improvement,  to  the  admiration  and  the  imitation  of  all  who  have  to  do  with  heavy 
land  from  whiclvit  is  neceflary  to  remove  the  furface-water*. 

To  be  read  after  Line  Page  326. — Straw  alone  muft,  however,  often  be  ineffica- 

cious, as  there  is  no  foil  fo  tenacious  as  not  to  be  liable  to  crumble.  Froft  penetrates 
deeper  into  wet  lands  than  dry  ones  : evaporation  is  greater  in  the  former  cafe  than 
in  the  latter,  and  heat  is  evolved  with  more  facility.  Many  of  the  eftimates  of 
the  expenfes  of  draining,  from  the  great  rife  in  the  price  of  labour,  are  confiderably 
lower  than  the  prefent  prices. 

To  be  read  after  Line  2,  Page  368. — In  Norfolk  they  occafionally  make  what  is 
called  a baftard fimmer-till.  If  a piece  of  land,  from  which  they  have  mown  a crop 
of  clover  or  any  artificial  grafs,  appears  to  be  not  fufficiently  clean  for  the  enfuing 
wheat-crop,  they  plough  it  twice,  and,  if  there  is  time,  thrice  before  harveft,  ufing 
freely  both  the  roller  (if  it  is  necefiary)  and  the  harrow.  They  fometimes  even 
make  a baftard  fummer-till  of  a pea-ftubble,  for  the  purpofe  of  cleaning  it.  As  foon 
as  the  peas  are  off  the  land,  which  oftentimes  happens  four  or  five  days,  and  fome- 
times a week,  before  the  harveftmen  are  taken  home,  they  harrow  the  haulm  up 
and  cart  it  off ; plough  the  land  once  immediately,  and  let  it  lie  till  harveft  is  over  ; 
then  give  it  two  crofs  ploughings,  and  a fourth  preparatory  for  feed,  which,  how- 
ever, is  oftentimes  ploughed  in  with  the  laft  earth. 

To  be  read  after  Line  5,  Page  541. — The  Rev.  Dr.  Pike  has  ftated,  upon  thecon- 
vidlion  of  many  experiments,  that  wheat  will  thrive  as  well,  and  produce  as  full  a 
crop,  if  fown  in  thefpring,  as  if  it  had  been  committed  to  the  ground  the  autumn, 
before  ; and  in  many  fituations  he  is  of  opinion  (where  it  is  fubjedl  to  much  wet 
during  the  winter)  the  crop  will  be  much  better  in  quality  and  more  abundant  in 
quantity.  “ I have  frequently  fown,”  fays  he,  in  the  fpring  both  the  white  and 
the  Kentifli  red  wheat,  fometimes  as  late  as  the  middle  of  March,  and  never  had  a 

♦ Munning  on  the  Culture  of  Turnips. 
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crop  fail  that  was  Town  at  that  time  : nor  have  I ever  found  any  confiderable  dif^ 
ference  in  the  times  when  the  autumnal  and  the  fpring  crops  ripened.” 

Dr.Wilk.infon,  of  Enfield,  an  intelligent  agricultor,  recommends  the  cultivation  of 
fpring-wheat,  as  a fpeciesof  grain  which,  although  fown  fo  late  as  the  iith  of  May, 
he  has  found,  by  experience,  to  ripen  with  the  autumnal  wheat.  He  obferves  that 
Ipring-wheat  was  known  to  the  Romans  asafpecies  diftindt  from  the  common  wheat, 
and  defcribed  as  fuch  by  Columella,  who  conceived  it  very  acceptable  to  the  farmer, 
when,  on  account  of  floods,  or  rains,  or  other  eaufes,  he  had  been  prevented  from  fow- 
ing  the  autumnal  kind.  AndMr.Dickfon,  in  his  account  of  the  Agriculture  of  the  An- 
tients,  took  it  for  granted  that  it  had  never  been  cultivated  in  England,  and  exprefs- 
ed  a wifh  that  the  experiment  mjight  be  made.  He  confiders  it  as  well  adapted  to  the 
wet  climate  of  Scotland,  where,  owing  to  heavy  rains,  the  farmers  are  frequently 
reflridted  in  regard  to  the  quantity  of  wheat  that  can  be  fown.  Common  wheat,  he 
fays,  has  been  fown  in  fpring  in  Scotland,  but  has  frequently  failed.  By  Linnaeus  it 
is  termed  Triticum  afiivum,  fummer  or  fpring  wheat. 

It  has  four  flowers  in  the  calyx-,  three  of  which  moflly  bear  grain  r the  calyxes  ftand 
pretty  diftant  from  each  other  on  both  tides  of  a flat  fmooth  receptacle.  The  leaves  of 
the  calyx  are  keel-flvapcd,  fmooth,  and  they  terminate  with  a fhort  arifla.  The 
glumes  of  the  flowers  are  fmooth  and  bellying,  and  the  outer  leaf  of  the  glumes  in 
every  calyx  is  terminated  by  a long  arifla  ; but  the  three  inner  ones  are  bcardlefs, 
The  grain  is  rather  longer  and  thinner  than  the  common  wheat.  It  is  fuppofed  to 
be  a native  of  fome  part  of  Tartary*. 

Mr.  Ray  alfo,  hefays,  clafles  it  as  a diflin6l  fpecies.  It  is  generally  fuppofed  to  have 
been  introduced  into  this  country  about  the  year  1773,  under  the  name  of  Siberian 
wheat,  Switzerland  wheat,  or  bled  de  Mars.  It  is  however  mentioned  by  Harrifon, 
an  hiflorian  in  the  time  of  Elizabeth,  though  he  fays  it  was  known  only  to  few  huf- 
bandmen. 

In  Dofiie’s  Memoirs  of  Agriculture  and  other  GEcor.omical  Arts,  Vol.III.  a detail, 
theDodlor  obferves,  is  given  offomeexperimentson  thecultivatioii  of  this  wheat,  com- 
municated by  feveral  gentlemen,  to  the  Society  of  Arts.  The  obfervations  there  re- 
corded, he  fays,  agree  with  his  own  experience.  Thelateftfown, however,  was  the  latter 
end  of  April ; the  produce  is  flated  at  three  and  two  quarters  per  acre.  The  experiments 
feem  to  agree  in  deciding,  that  no  advantage  was  gained  by  fowing  it  early.  Wheat 
fown  in  April  ripened  as  early  as  what  had  been  fown  the  beginning  of  March, 


* Bryant’s  Flora  Disetetica.’ 
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That  It  does  not  tiller  like  common  wheat,  but  fhoots  up  Immediately  from  its  firfl; 
appearance  above  ground.  That  the  grains  are  fmaller  than  common  wheat,  but 
increafe  in  fize  when  fown  on  rich  land.  That  it  is  liable  to  the  fmut.  That  it 
would  fucceed  in  the  fens  and  low  lands,  which  are  fubje<5l  to  winter-floods.  That 
it  would  be  worth  trying  in  the  mountainous  parts  ofDerbyfliire,Yorklbire,8jc.  where 
littleor  nowhcat  is  fown,  the  fituation  being  too  cold  for  wheat  fown  in  the  autumn  to 
ftand  the  fcverity  of  winter,  frofts,  and  rain,  without  perifhing.  In  the  fii  ft  volume  of 
the  Tranfadtions  of  the  Society  of  Arts,  Sir  Wm.  Fordyce,  he  remarks,  gives  an 
account  of  an  experiment  on  fpring  or  Siberian  wheat,  in  which  two  bufhels  of 
wheat  produced  two  quarters  of  grain.  It  was  fown  the  beginningof  April, 'after 
turnips,  and  was  found  to  prove  an  excellent  nurfe  of  clover  and  rye-grafs,  fown  at 
the  fame  time.  The  turnips  had  been  drawn,  and  not  fed  off  by  fheep.  The  foil 
a mixture  of  gravel  and  clay.  And  in  the  Annals  of  Agriculture,  Vol.  VII.  and 
X.,  fome  important  experiments  on  fpring  wheat  are  recorded  by  Mr.  Ruggles,  of 
Clare.  Seed  two  and  three  bufhels  per  acre;  the  produce  from  two  to  three  quar- 
ters. Time  of  fowing  the  end  of  March.  Mr.  Ruggles  obferves,  that  this  wheat 
is  apt  to  receive  injury  from  froft  and  dry  weather.  That  it  requires  a dry  mouldy^ 
foil;  if  moift,  fo  much  the  better;  but  he  does  not  conceive  the  crop  equal  to 
fpringcorn,  unlefs  the  price  of  wheat  fliould  exceed  the  average  difference  be- 
tween that  grain  and  barley,  or  when,  from  an  uncommon  quantity  of  rain  in 
autumn,  the  wet  lands  may  not  have  been  fown.  The  weight  fixty-three  pounds 
and  a quarter  each  buthel,  containing  eight  gallons  three  pints.  Mr.  Ducket,  the- 
Dodlorfays,  has  cuUivated  fpring-wheat  on  a large  fcale.  He  drills  two  buffiels  per 
acre,  about  the  middle  of  March.  Fle  has  grown  it  on  the  fame  land  for  three  years 
fucceflively.  He  has  reaped  this  wheat  on  the  25th  of  July,  got  in  turnips,  and 
then  wheat  again  in  fpring.  And  Mr.  Marffiall,  in  his  Survey  of  the  Midland 
Counties,  remarks,  that  fpring-wheat  is  cultivated  and  approved  of  in  that  di- 
ftrivfl.  It  was  likewife  ftated  in  the  General  Evening  Port,  of  November  12th,  1800, 
that  in  an  account  of  an  experiment  made  that  year  on  the  genuine  fpring-wheat : 
— A perfon  at  Bridgenorth  fowed  ten  acres  with  the  above  wheat  on  the  29th 
and  30th  of  April,  which  produced  on  the  average  more  than  twenty- one 
threaves,  common-fized  fheaf,  per  acre;  and,  from  a trial  made  of  its  produce, 
yielded  more  than  fixty  quarts  of  fine  wheat  per  threave.  Seven  acres  was  a two- 
year  old  clover-ley,  cold  clay  land,  ploughed  more  than  feven  months  before 
fowing.  Four  acres  of  the  above  feven  were  manured  with  four  hundred  buthelsof 
lime  before  fowing,  the  other  three  with  one  hundred  buffiels  of  foot  fix  weeks  after.. 
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The  rctnaining  three  acres  were  fown  on  rather  light  land  after  turnips.  The 
whole  fown  on  one  ploughing,  and  houfed  early  in  September. 

The  refult  of  the  Doctor’s  extenfive  experience  on  the  cultivation  of  fpring  wheat, 
is  as  follows:- — i.  That  it  is  a diftindl  fpecies  of  wheat,  as  obferved  by  Columella, 
Linngeus,  and  Ray.  He  has  fown  it  in  fpring,  at  the  fame  time,  and  in  thfe  fame 
field,  with  common  wheat.  The  common  wheat  failed,  while  the  fpring-wheat 
Tofe  to  a crop,  adly,  That  being  liable  to  be  hurt  by  the  frofi,  no  advantage  is 
gained  by  early  lowing.  That  though  the  proper  feafon  may  be  about  the  middle 
of  April,  yet  it  may  be  fown  folate  as  the  15th  of  May,  as  he  found  by  experience 
laft  year,  when,  notwithftanding  the  unfavourable'feafoh,  it  ripened  before  barley 
fown  at  the  fame  time,  and  on  the  fame  field,  and  was  cut  on  the  20th  of  Septem- 
ber, immediately  after  the  autumn-fown  wheat ; the  crop  tw'o  quarters  per  acre. 
3dly,  That  about  turn  bufhels  may  be  the  proper  quantity  of  feed  per  acre-;  when 
drilled,  lefs;  his  has  been  fowm  broad-cail.  That  the  average  produce  may  be 
about  two  quarters  per  acre,  unlefs  when  fowm  after  turnips  fed  off  by  (beep,  when 
he  has  gained  three  quarters  per  acre.  4thly,  That  the  average  value  may  be 
about  IS.  lefs  per  bufhel  than  the  common  wheat.  He  fold  this  year  the  fpring- 
wheat  at  I os.  while  iis.  was  given  for  the  common  fort.  5thly,  That  being  a fmaller 
grain  than  the  common  wheat,  it  ripens  earlier  and  with  lefs  fun  : in  a wet  harvell, 
therefore,  it  dries  fooner  for  grinding,  as  he  experienced  laltyeai*.  That  it  receives 
but  little  injury  from  a wet  fummer  and  autunhn,  but  w’ill  ripen  earlier  than  barley 
in  fuch  a feafon.  And,  6thly,  That  when  harrowed  in  on  autumn-fown  wheat,  in 
places  where  the  crop  has  failed,  it  will  ripen  at  the  fame  time  without  injuring  the 
fample  ; which  would  not  be  the  cafe  with  either  barley  or  oats.  It  may  therefore, 
he  thinks,  on  a large  farm,  deferve  the  attention  of  the  hufibandman,  and  be  worth 
his  while  always  to  cultivate  a fmall  quantity,  as  the  belt  means  of  reftoring  a thin 
wheat  crop. — Magazan  beans,  when  dibbled  in,  will  anfwer  the  fame  purpote,  but 
perhaps  not  equally  well,  as  they  may  be  longer  in  drying  than  the  wheat*. 

But  though  Dr.  Wilkinfon  recommends  the  Triticum  ajiivum  as  befi;  adapted 
for  fpring  culture.  Dr.  Pike  thinks  that  in  fome  northern  parts  of  the  ifland, 
where  the  commgn  wheat  is  generally  found  to  fail  when  fown  in  fpring,  it  may 
probably  be  fo  : but  continues  his  aflertion  that  he  has  repeatedly  fown  both  the 
common  red  or  Kentifh  wheat,  and  the  white,  inthe/pring,  and  had  excellent  crops. 
Dr.  Pike  has  not,  however,  mentioned  the  nature  of  his  land. 


* Monthly  Magazine,  Vo!.  IX.  p.  244. 
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Tlie  former  of  the  above  writers  has  likevvife  given  fome  ufeful  obfervations^ 
the  refultof  his  own  experience,  on  the  nature  and  cultivation  of  another  kind  of 
wheat,  ufually  known  by  the  title  of  Egyptian  or  Prolific  wheat,  though  little 
attended  to  by  writers  on  hulbandry.  He  found  the  firft  year,  on  three  acres  of 
moid  loam,  which  had  been  previoufly  fallowed,  that  nine  bufhels  of  feed  produced 
nine  quarters  of  wheat.  In  the  fame  field,  after  a fimilar  preparation,  the  fame  pro- 
portion of  white  wheat,  fown  at  the  fame  time,  produced  ihree  quarters  four  bufhels 
per  acre.  In  both  cafes  the  fallow  was  drefled  with  about  one  hundred  bufhels  of 
lime  per  acre,  at  pd.  per  bufliel  delivered.  Four  bufhels  of  the  Egyptian  wheat, 
though  weighing  four  pounds  more  than  the  fame  quantity  of  white  wheat,  yet 
produced  twelve  pounds  lefs  of  flour,  the  bran  being  coarfer  and  heavier- 

After  the  month  of  May  the  growth  was  more  rapid  than  that  of  common  wdieat  j 
on  which  account,  he  fhould  fuppofe  it  might  be  fown  wdth  advantage  in  fpring. 
The  enfuing  fpring  will  prefent  a fair  opportunity  for  the  trial.  The  ftraw  fo 
nearly  refembles  a reed,  that  it  has  been  called  reed  wheat.  Being  heavy  and  tough,, 
it  is  cut  with  difidculty ; on  which  account  the  reapers  require  an  extraordinary  price. 
It  is  excellent  for  thatching,  and  he  has  employed  it  for  this  purpofeon  a large  bay- 
barn.  The  trufl.es,  on  account  of  their  weight,  would  appear  fo  fmall  that  the  ftraw 
would  not  be  faleable  in  the  London  market.  The  ears  are  bearded  like  the  cone 
wheat,  but  in  fhape  refemble  the  fquare  wheat  or  rivet.  The  length  of  the  ftraw^ 
and  w’eight  of  the  ear  make  it  liable  to  lodge. 

“ On  expofing  it  to  fale,  he  found  the  millers  not  inclined  to  purchafe  it.  They 
complain  that  it  is  of  too  horny  a nature ; that  it  grinds  hard,  and  obliges  them  to 
let  their  ftones  too  clofe.  The  flour  is  coarfer  and  darker  than  that  of  the  com- 
mon w'heat.  A miller  who  purchafed  fome  was  charged  by  his  cuftomers  with 
grinding  rivets.  Great  part  of  the  crop  fold  at  a price  but  little  above  that  of  good 
barley..  As  the  crop,  though  apparently  thin  on  the  ground,  had  yielded  three 
quarters  per  acre,  he  entertained  hopes  that  the  cultivation  might  anfwer,  even  at 
the  price  of  barley, — if  on  lighter  land,  and  a warmer  foil,  he  could  fccure  a larger 
produce.  With  this  view-,  therefore,  the  following  year,  he  fowed  on  a lighter 
loam  two  acres  with  this  wheat,  and  the  remaining  fix  acres  of  the  field  with  the 
common  red  wheat : the  whole  on  a clover  Icy.  The  produce  of  the  red  wheat 
was  three  quarters  per  acre,  but  of  the  Egyptian  not  above  two  quarters  per  acre  ; 
and  he  found  great  difficulty  in  difpofing  of  it  even  at  the  price  of  barley.  He 
concludes,  therefore,  that  this  wheat  will  not  anfwer  in  this  country,  where  wheat 
of  a fuperior  quality  can  be  cidtivated  to  advantage,  unlefs  it  can  be  introduced 


C14 


Additions  and  Corrections 


as  a fpring  corn.  He  has  fince  met  with  an  account  of  this  grain  having  been 
Town  in  the  fpring  as  Egyptian  or  Siberian  barley,  under  which  name  it  was  intro- 
duced into  this  country  in  the  year  1767 

The  Rev.  Dr.  Pike  has  fown  it  as  fpring  corn  in  the  middle  of  April,  and  has 
had  above  four  quarters  per  acre.  It  was  on  very  good  land,  and  kept  perfeftly 
elean  from  weeds.  If  it  be  truly  a native  of  Egypt,  he  (hould  have  judged,  that  a 
light  but  very  rich  foil  might  have  been  mofl;  proper  for  it:  neverthelets,  he  thinks' 
he  has  found,  that  (like  Englifli  rivets)  tlrong  land  fuits  it  bed.  It  gives  a very  bold, 
plump,  found  grain,  of  a good  colour.  He  cannot  think  that  it  is  the  fame  as  the 
Siberian  wheat  (or  barley,  as  tome  have  called  it).  The  grains  do  not  anfwer  the 
defeription  which  fome  authors  give  of  that  fpecies.  That  was,  he  fays,  introduced 
into  this  country  about  the  year  which  Dr.  Wilkinfon  mentions;  but  this  was 
known  here  at  lead  above  120  years  before;  for  he  has  found  a thort  defeription, 
and  a tolerably  good  dgure,  of  it  in  Parkinfon,  page  1120,  under  the  name  of 
Triticum  multiplici  fpied.  In  the  dgure,  its  very  remarkable  didin6lion  from  all 
other  forts  is  well  expreded,  by  a number  of  fhort  ears  growing  out  of  the  ddes 
of  the  chief  ears.  He  calls  it  in  Englifh  double-eared  wheat,  and  fays  that  it 
grows  about  Lyons  in  Francej-. 


To  he  read  after  Line  25,  Page  541. — In  Norfolk,  wheat  is  feldom  town  after  the 
preparation  of  a complete  fumraer  fallowing;  there,  wheats  almod  invariably  fucceed 
clover,  unlefs  a pea  or  bean  crop  be  interpofed,  and  the  land  is  fcarcely  ever  fallowed 
for  it,  except  in  the  cafe  mentioned  in  note  on  bajlard Jummer-tills. 

To  he  read  after  Line^,  Page  — In  Norfolk,  however,they  arein  thecondant  habit 

of  fetting  wheat  upon  a pea-dubble  with  a dngle  ploughing,  and  condder  it  very 
fafe  and  excellent  hufbandry : the  pea-crop  ought  to  have  been  kept  clean,  and, 
after  it  is  harvefied,  the  haulm  harrowed  off.  They  never  plough  a bean-dubble 
more  than  once. 


To  he  read  after  Line  15,  Page  550. — An  intelligent  farmer  in  Norfolk  had,  in 
the  year  1800,  a piece  of  drilled  wheat,  condding  of  nearly  eight  acres  and 
a half,  unfeeded  by  the  carelefsncfs  of  his  man.  The  vacant  places  were 
dibbled,  but  to  no  purpofc;  the  vegetation  was  fo  languid,  that,  in  the  courfe  of 

* Monthly  Magaz'ne,  Vol.  XVI.  p.  132.  t Ibid. 
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ihc  winter,  all  the  young  fprouts  died,  or  were  eaten  up  by  vermin.  On  the 
fecond  of  March,  i8oi,  fome  women  were  hired  to  take  up  with  a bricklayer’s 
trowel  plants  of  wheat  from  another  field,  where  the  crop  was  very  luxuriant. 
Thefe  were  planted  into  the  vacant  fpaces  by  children,  large  holes  for  them  being 
previoufly  made  by  the  handle  of  a fpade,  pointed  at  its  end.  The  children  were 
watched  very  attentively,  making  them  arrange  the  roots  of  the  plants,  and  with  a 
(tick  break  the  edges  of  the  holes,  that  the  mould  might  cov'er  them.  W"et  weather 
was  purpofely  feleded  for  the  occafion  ; but  it  proved  fo  wet,  chat  they  were  delayed 
for  more  than  a week ; during  the  whole  of  which  time  two  or  three  wheelbarrows 
full  of  plants  were  lying  expofed  on  the  tumbril  ready  for  infertion.  Thefe  plants 
were  ufcd,  not  without  fome  apprehenfion.  The  tranfplanting  was  not  concluded 
till  the  21  ft  of  the  rtionth  (March).  At  harveft-time  it  would  have  been  impoffible 
to  have  diftinguiftied  the  tranfplanted  from  the  drilled  wheat,  but  that  the  plants  of 
the  former  were  placed  confiderably  wider  from  each  other.  It  is  imagined,  from 
recolledlion  only,  that  the  plants,  on  an  average^  formed  fquares  of  from  twelve  to 
fourteen  inches  with  each  other.  They  branched  abundantly,  and  bore  well ; the 
ears  were  as  numerous  and  as  heavy  as  the  drilled  wheat.  There  were  certainly 
four  acres  tranfplanted.  The  expenfe  of  the  bufinefs  cannot  be  well  eftimated, 
becaufe  of  its  irregularity  in  this  particular  cafe.  At  the  time  it  was  tranfplanted, 
wheat  fold  at  about  fixty-five  fhillings  per  coomb.  Two  buthels  an  acre  would  have 
been  inferted,  and  the  fetting,  on  account  of  the  irregularity,  would  certainly  have 


been  twelve  fliillings  per  acre. 

Setting  four  acres,  at  1 2S. 
Two  coombs  of  feed,  at  65  s. 


£.  s.  d. 
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It  is  not  believed  that  the  expenfe  of  the  undertaking  much  exceeded  a fourth 
part  of  this.  It  is  fuppofed  that  the  whole  bufinefs  of  tranfplanting  might  be  done 
for  thirteen  or  fourteen  fhillings  an  acre  ; and  one  acre  of  feed  plants  would  fuffice 
for  a great  many  acres.  When  the  plants  are  taken  from  a crop  which  is  intended 
to  remain,  the  holes  which  the  trowel  makes  fhould  be  prefted  down  with  the  foot, 
in  order  that  they  may  be  filled  with  earth,  and  not  expofed  to  drought  or  too  much 
wet.  In  trying  experiments  of  this  fort,  it  is  beft  not  to  venture  on  too  large  a fcalc 
at  firft. 
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T'o  he  read  after  Line  i8,  Page  573. — Ploughing  but  once  For  fummer  corn  has 
however  been  fidvifed  by  fome : this  pra(Sbce,  It  has  been  cbferved  by  an  intelligent 
farmer,  though  oertainly  not  general  in  the  county  of  Norfolk,  is  yet  by  no  means 
'.uncommon.  -His  crop  of  barley  was  never  more  abundant  than  it  was  laft  year 
iiom  a tingle  ploughing.  He  has  now  between  forty  and -fifty  acres,  which  have 
the  appearance  of  being  very  prodiuftive  at  the  enfuing  harvcfl,  not  one  acre  of 
which  has  been  ploughed  twice.  This,  practice  certainly  fiives  expenfe,  faves  time, 
and  is  very  fimple.  He  does  not,  however,  mean  to  recommend  it  merely  becaufc 
be  adopts  it  hirnfelf;  every  man  rnuft  be  guided  by  circumftances : if  his  land  is 
foul  he  muft  clean  it,  and  frequent  ploughing  is  at  once  the  cheapeft  and  moft 
effediual  method  he' can  purfue.  If,  however,  the  land  be  thoroughly  cleaned  by 
the  ufual  laborious  preparation  for  turnips,  it  cannot  be  very  foul  for  barley  or 
oats,  one  of  which  is  mofily  the  fucceeding  crop;  and  he  fufpedls  the  necetfity  of 
frequent  ploughings  for  fummer  corn  is  generally  attributable  to  the  flovenly 
injudicious  manner  in  which  the  fummer  leys  for  turnips  have  been  managed*. 

Without  venturing  to  recommend  the  pradtice,  a Norfolk,  farmer  dates  a fadl ; 
In  the  year  1800,  he  fowed  between  forty  and  fifty  acres  of  barley  upon  turnip 
land  ploughed  only  once,  and  thrafhed  fomevvhat  more  than  eleven  coombs  : — three 
bufhels  per  acre.  This  was  in  the  year  of  fcarcity.  In  1801,  he  grew  only  twenty- 
four  acres  of  barley;  about  half  of  which  was  drilled,  the  land  having  been  ,pre- 
vioufly  pnlvericed  by  repeated  ploughings,  the  other  half  once  ploughed  only,  after 
the  turnips  were  off'.  The  rcfult  was  much  in  favour  of  the  broad-caff;  barley  : but 
it  fhould  be  obferved,  that  the  drill  did  not  deliver  the  feed  with  fufffeient  regu- 
larity : — he  grew  eight  coombs; — two  bulhels  round.  The  year  following  he  fowed 
forty-two  acres  of  barley  broad-caff:  wanting  to  bring  his  land  upon  fmaller  ridges, 
he  worked  it  about : the  crop  of  barley  was  very  great.  He  has  already  thrafhed 
about  ten  coombs  per  acre,  and  calculates  that  he  has  between  two  and  three 
coombs  per  acre  yet  in  the  ffraw. 

By  his  advice,  his  tenant  has  this  year  fown  almoft  bis  whole  barley  crop  with 
a fingle  ploughing;  his  turnip-land  being  clean,  with  the  exception  of  one  piece, 
which  he  was  adviicd  to  plough  feveral  times.  The  weather  having  continued 
remarkably  dry  was  the  reafon  of  the  recommenGlation.  By  ploughing  land  two 
or  three  times  and  harrowing  it  as  often  in  dry  weather,  whatever  moifture  there  is 
muff  evaporate.  Corn  depofited  in  land  in  this  fituation  comes  up  at  two  different 
• times;  the  fuperficial  corn,  that  which  being  lightly  buried  feels  the  influence  of 


* Msnthly  Magazine,  Vol.  X.  p.  132. 
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■de'vs,  and  fprouts  up : that  which  lies  deeper  will  not  germinate  till  a fhower  of 
rain  comes.  At  harvetl  time  one  half  of  the  farmer’s  crop  would  be  (helled  before 
the  other  would  be  ripe.  The  year  before,  the  feed-time  was  dropping  as  the  farmers 
call  it,  or  heihould  not  have  woidced  his  land  fo  much  about. 


To  be  read  after  Line  31,  Fage  575. — In  oppofition  to  an  opinion  dated  by  Mr. 
Kerrich,  that  “ out  of  a coomb  of  difcoloured  barley,  more  than  two  butbels  will  not 
in  mod  indances  work  on  the  malting  door  and  that  he  is  of  opinion,  it  cannot 
be  relied  upon  for  feed,  “ as  the  feeds  do  not  vegetate  better  'in  the  ground  than  they 
do  upon  the  floor : an  intelligent  Norfolk  farmer  determined  to  try  the  vege- 
tative powers  of  barley  in  different  tints  of  difcoloration  s,  and  found,  as  he  expelled, 
that  the  mere  circuindance  of  difcoloration  had  nothing  to  do  with  the  procefs  of 
germination  when  the  feed  is  committed  to  the  ground.  If  the  corculum,  the 
fpeck  of  vitality,  be  not  injured,  the  feed,  he  believes,  will  invariably  germinate  : 
the  cotyledons  are  merely  organs  of  nutrition,  which  convey  the  oily  farinaceous 
matter  of  which  they  are  compofed,  to  the  infant  plant:  if  the  nutritious  fubdance 
be  liberally  communicated,  which  we  fuppofe  to  be  the  cafe  when  the  cotyledons 
are  large,  plump  and  firm,  the  plant,  it  is  obvious,  will  thrive  better  and  more 
rapidly,  than  when  the  cotyledons,  fhrunk  and  fhrivclled,  difiribute  a parfimonious 
mucilage.  Still,  however,  the  deficiency  of  natural  nourifhment  in  this  latter  cafe 
may,  he  is  perfuaded,  be  in  a great  meafure  fupplied  by  imparting  an  additional 
fecundity  to  the  foil.  He  feledted  from  a heap  of  barley,  which  lay  in  his  barn, 
twenty  kernels,  the  moft  thin  and  meagre  which  he  could  find ; this  was  during 
the  fevered;  part  of  winter.  He  planted  them  in  fome  very  rich  mould,  and  kept 
the  pot  in  his  fiudy;  where  every  one  of  them  germinated,  tardily  indeed  at  firfi,  but 
the  radical  fibres  foon  fpread,  and  the  plants  grew  luxuriantly.  In  his  garden  he 
afterwards  planted  fome  of  the  blacked:  barley  he  could  find,  a large  proportion  of 
which  grew,  and  was  healthy  ; the  corculum  of  fome  few  kernels  had  been  injured, 
probably  rotted  by  exceflive  rains,  and  thofe  kernels  made  no  effort  to  germinate. 

In  contradiidion  of  the  fecond  pofition,  he  picked  from  the  door  of  a neighbour- 
ing maltder  fixty  kernels  of  barley,  which  having  been  in  the  heap  (as  he  was 
afiiired  by  him)  for  nineteen  days,  had  refufed  to  malt.  He  told  him,  perhaps  truly, 
that  thofe  kernels  would  certainly  not  vegetate,  however  long  they  remained  on  his 
floor.  He  planted  them  in  his  garden  : and  out  of  fixty,  forty-five  grew  as  rapidly 
and  vigoroLifiy  as  be  ever  favv  barley  in  his  life.  In  fhort,  it  is  evident  that  warmth 
and  moidure,  however  cflential  to  germination,  are  not  of  themlelves  fufficient  to 
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induce  it  Is  It  not  probable,  fays  the  experimenter,  that  the  corculum  of  thefe  kernels 
/which  refufed  to  germinate  on  the  floor,  was  ftimulated  into  adtion  by  the  larger 
vproportion  of  oxygen  which  the  mould  of  the  garden -contained  ? If  fo,  and  the  fad: 
is  very  eafily  afcertained,  the  maltfter  is  not  fo  mueh  at  the  mercy  of  the  feafons  as 
Mr.  Kerrich  would  lead  us  to  imagine  : he  may  farely  contrive  to  impart  a portion 
of  oxygen  to  his  malt-heap  without  much  difflculty,  and  without  much  expence. 

- Encouraged  by  the  fuccefs  of  his  little  experiments  on  the  growth  of  difcoloured 
barley,  he  fold  his  brightefl;  corn,  and  trufted  his  whole  crop  to  the  mofl:  ordinary  and 
•thedarketl  feed  he  had.  And  the  prefent  appearance  of  his  crop,  confiding  of  more 
than  forty  acres,  gives  him  reafon  to  exped  an  abundant  produce.  Although  barley 
will  grow  in  the  ground  after  having  received  confiderable  difcoloration,  nay  after 
an  incipient  germination  has  taken  place  in  the  ear  as  it  has  lain  on  the  ground, 
yet  it  certainly  may  be  fo  injured  as  to  be  very  unfafe  for  feed.  He  agrees,  therefore, 
with  Mr.  Kerrich  in  earneftly  recommending  to  thofe,  who  at  any  future  feafon  may 
be  difpofed  to  fow  dark  barley,  firft  to  try  a fmall  quantity  of  what  they  may  re- 
ferve  for  feed,  that  they  may  afeertain  whether  it  will  grow  or  not,  before  they  fow 
their  general  crop*.” 

* Monthly  Magazine,  Vol.  X.  p.  132. 
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It  Taylor  and  Printers^  Black^Horse  Cov^ii  FUtl  StrteU 


ERRATA, 


Page  32  Line  h,  fir  Coi  read  Con 

182  4,  — fully  read  full,  ’ • 

206  9,  — is  read  are 

225  18,  — the  same  error- 

362  15,  — t (*”  which  cases  tfie  references  icillhe  right,  and  iht 

note  f ibid,  will  regard  the  note  *) 

362  30,  fir  is  read  are 

363  19,  from  bottom,  the  same  error 

393  n,for  placed  - ' 

• 443  9,  from,  bottom,  fir  prevent  read  preventing 

, 554  last  but  2,  for  salt  read  sand 

. 556  23,  fir  tomil  dew  read  to  mildew 

..  557  11,  — and  that  in  as  read  only  and  in  a 

662  9,  — tuta  read  ruta 

709  note  *,  for  Dancus  read  Daucus 

740  25,  for  crops  have  read  crop  has 

744  5,  note,  fir  closes  read  clauses 

751  — — ■ 29,  for  craw  read  crow 

917  — 11,  — grass,  husbandry  read  grass-husbandry._ 
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